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ABSTRACT	  
 
There is an expected housing shortage of 50,000 units in Hawai’i.  40% of these are set to 
be affordable, targeting an income range of 80% of area median income and below.  As 
the least affordable location in the United States, Hawai‘i’s affordability is only expected 
to worsen.  This study puts forward an architectural strategy to put more affordable 
housing on the market and fill a portion of the affordable housing void. 
 
The investigation applies mixed methods research including interviews, case studies, and 
historical research.  The interview subjects included real estate developers, architects, 
politicians, social workers and leaders of organizations that are critical to creating 
affordable housing in Hawai’i.  From this, the author strives to determine the DNA of the 
two most critical drivers that will form the basis of how to successfully achieve an 
effective affordable housing project in Hawai’i. 
 
The first driver is the process of creating a collective and collaborative design body to 
execute the project. The construction of this process includes both the determination of 
the players involved as well as the contribution that each person or organization can 
potentially make. 
 
The second driver is product based.  It is a framework that begins to establish the 
important touch points that affordable housing projects in Hawai’i should address.  The 
resulting product of the combination of these touch points is what this doctoral study 
strives to analyze and propose as an effective solution to a new and necessary housing 
typology in Hawai’i. 
 
This doctoral study attempts to differentiate itself by creating a symbiotic system based 
on three key pillars: the community, the profession, and the politicians.  This symbiotic 
system fails to succeed with the omission of anyone of these pillars.  In effect, it demands 
intimate collaboration between these three players.  The omission of any one group leads 
to a less effective and less deliverable affordable housing product in Hawai’i.  Three 
design projects undertaken by the author as part of a larger group in the interest of this 
doctoral study will demonstrate clearly how the above statement can be substantiated. 
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7 
DEFINITIONS	  
 
Affordable Housing: Housing for which the occupant(s) is/are paying no more than 30 
percent of his or her income for gross housing costs, including utilities1. There is no fixed 
value for what constitutes affordable housing; however, in this study it will be used for 
individuals that are at or below 80% of the median income level in a particular area.  
Low Income Housing Tax Credit (LIHTC): These are government sanctioned tax credits 
that can be sold at approximately 95% of value, and used by a third party entity, reducing 
the third party tax at a dollar for dollar reduction. The Tax Reform Act of 1986 created 
the Low Income Housing Tax Credit (LIHTC) program.  This act helped to support 
housing targeted at lower income families.  To qualify for credits, a project must have a 
specific proportion of its units set aside for lower income households with the rents on 
(HUD 2015b)(HUD 2015b)a project is a function of development cost (excluding land), 
the proportion of units that are set aside, and the credit rate (which varies based on 
development method and whether other federal subsidies arc used).  Credits are provided 
for a period of ten years. 
Capitalization Rate (Cap Rate): The ratio between the net operating income (NOI) 
produced by an asset and its capital cost (the original price paid to buy the asset) or 
alternatively its current market value.  Real estate investors, real estate appraisers and 
commercial real estate lenders use capitalization rates (cap rates) to determine the value 
of commercial real estate.2 
 
Affordability Index: A measure of a population's ability to afford to purchase a particular 
item, such as a house, indexed to the population's income.  An affordability index uses 
the value of 100 to represent the position of someone earning a population's median 
income, with values above 100 indicating that an item is less likely to be affordable and 
values below 100 indicating that an item is more likely to be affordable. 
 
Fair Market Rents (FMRs): A rent estimate that is calculated by HUD, as well as by other 
governmental institutions, of the open market rental amount of a dwelling to determine 
                                                      
1. "Resources." Retrieved Feb 3, 2015, 2015, from http://www.huduser.org/portal/glossary/glossary_a.html. 
2 . "Investopia." Capitalization Rate Definition. Retrieved Feb 22, 2014, from 
http://www.investopedia.com/terms/c/capitalizationrate.asp. 
	   
	  
8 
how much of the rent is covered by the government for those tenants who are part of 
Section 8.3  Each year, the federal government looks at the rents being charged for 
privately owned apartments in different communities, and the costs of utilities (heat, 
electricity, etc.) in these communities.  The "fair market rents" are an estimate of the 
average gross rents (rent plus utilities) for medium-quality apartments of different sizes in 
a particular community.  The recipients receive a subsidy equal to the difference between 
the gross rent and 30% of their incomes.4 
 
Collective Efficacy: ability of members of a community to control the behavior of 
individuals and groups in the community.5  Control of people´s behavior allows 
community residents to create a safe and orderly environment. Collective efficacy 
involves residents monitoring children playing in public areas, acting to 
prevent truancy and street corner "hanging" by teenagers, and confronting individuals 
who exploit or disturb public spaces. 
 
Accessory Dwelling Unit: A room or set of rooms in a single-family home or in a 
separate structure, located in a single-family zone that has been designed or configured to 
be used as a separate dwelling unit and has been established by permit. 
 
Community Based Design:  a design method that enables individuals or organizations 
to collectively participate and generate ideas to the improvement of the their own 
environment.  
 
 
  
                                                      
3. "Fair Market Value Definition." U.S. Housing and Urban Development. N.p., n.d. Web. 03 May 2014. 
4. Beck, Paula. 1996. "Fighting Section 8 Discrimination: The Fair Housing Act's New Frontier." Harv. CR-CLL Rev. 
    31:155. 
5 Sampson, Robert. J., Stephen. W. Raudenbush, and Felton Earls. 1997. [1] "Neighborhoods and Violent Crime: A Multilevel Study of Collective Efficacy." 
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Introduction	  
 
Affordable housing involves a number of complexities, requiring knowledge of several 
different disciplines to understand the problem.  There is no single solution to affordable 
housing, but many solutions that must come together to improve the situation.  This 
defines the action plan: implementing a broad range of strategies to fit the vast problem 
before us.  It is critical to determine where the efforts should be focused in order to 
accomplish the biggest gain towards a permanent solution.   
 
We are at a time of necessary change: the value systems within society have shifted, the 
traditional family has broken down, and we continue to build in an antiquated style, using 
methods that are decades old.  Costs of housing are only increasing with little hope for 
low income earners to get a foothold into the real estate market.  As lifestyles have 
changed, so has the expectation of what a home should do.  It is necessary to rethink 
affordable housing strategies and models in order to address these changes.  
 
Affordable housing obstacles exist on different scales: an urban scale, a community scale, 
and a human scale, and each of these scales have logistical issues that must be considered 
when working toward a solution.  The question is - where to begin?  The urban planner is 
tasked with considering how affordable housing can seamlessly fit into an existing 
community, the adequacy of the utility capacity, and the proximity to typical amenities 
such as grocery stores and public transportation.  Also to be assessed is the long-range 
viability of affordable housing and how this viability will be affected by larger planning 
strategies.  At the community scale, the considerations pertain to aesthetics, 
neighborhood, and cultural acceptance.  The layout of the building is also critical as this 
can affect the community and users.  On a smaller scale, consideration of the 
functionality of spaces so that the users feel comfortable and safe is a necessity.    
 
The local government is concerned with the level of involvement required, financially 
and otherwise.  In terms of economics, where does the money come from?  Public 
funding?  Or private?  Can these projects only happen on state lands where long-term 
land leases are negotiated?  In terms of infrastructure, where is the most appropriate place 
to build sewer systems, water systems, and storm systems that are able to accommodate 
such growth?  The complexity of tackling such an issue leaves the problem in a stagnant 
	   
	  
10 
state with no individual or organization spearheading the work towards a solution.  There 
are ample solutions for what "should" be done from a physical building standpoint; 
however, the execution of affordable housing projects and assemblage of the right team 
needs appropriate attention. 
 
What is the role of the architectural community to affordable housing?   Does the 
affordable housing solution fall on the shoulders of architects?   This study assesses how 
these issues can be addressed so that affordable housing projects can be pushed forward 
by a carefully designed team of experts who, collectively, contain a broad range of 
knowledge concerning affordable housing.  
 
Considering the changing times and the rising costs of housing as well as changing 
societal values, it is inconceivable that the same construction methods and dwelling styles 
from decades ago are still being used; given such changes previously mentioned, there is 
a need to build accordingly.  Therefore, the goals of this study are to define a course of 
action which can be taken to add more affordable housing to the market by: defining the 
team that has the expertise to bring such projects to fruition; responding to the changing 
needs and values of the users; and highlighting architectural strategies that can reduce 
costs and cultivate a sense of community connection and pride. 
 
Through discussions with local community leaders, consensus reality is that we are in an 
affordable housing crisis.  At the same time, there has never been such political and 
community spirit to make the necessary changes that will improve the affordable housing 
shortage in the market.  There is an opportunity now for us to accomplish what could 
never before be accomplished.  As Winston Churchill stated, "Don't let a good crisis go to 
waste".  
  
Doctoral	  study	  Research	  
	  
A mixed method of research was selected for the design of this study, as the complexity 
of the problem is so broad that it cannot be addressed by one method alone.  The 
combination of qualitative and quantitative approaches provides a broad understanding to 
the problems and yields a well-founded set of design guidelines.  The statistical analysis, 
or quantitative information gathered, looks into general trends that affect all housing 
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projects.  The qualitative information was obtained through analyzing the formation and 
execution of projects as well as interviews with local community leaders who are actively 
involved in affordable housing creation and advocacy.  This research was conducted over 
the past twelve months for the purpose of this  doctoral study.  The information gathered 
focuses on the constraints of affordable housing and the creation of the team intended to 
overcome such barriers. 
 
A total of fourteen interviews were conducted over a period of twelve months.  The 
format of the interview was structured around a series of questions which examined the 
interviewees’ perspectives on affordable housing both qualitatively and quantitatively.  
Each participant was required to authorize a consent form approved by The University of 
Hawai’i.  Interviewees consisted of five architects, one sociologist, one politician, two 
government agency employees, two leaders of non-profit affordable housing advocacy 
groups, one affordable housing developer, one Hawaiian cultural designer, and one social 
worker. (See Appendix A) 
Doctorate	  Project	  Organization	  
 
This document has been organized to study and test ideas of producing affordable 
housing through community based design groups.  With that in mind, there are two parts 
of the design.  Part one, the design of the team or individuals that have the expertise to 
advance such a project, is termed "the how".  Part two, the design of the architectural 
features that are necessary to be incorporated in such projects, is termed "the what". 
 
Chapter 1, Background Research, provides a background analysis of affordable housing 
in Hawai’i, the overall lack of affordability, trends in housing, and shifts in the value 
systems within society.  This background outlines the need for affordable housing and the 
need for its execution to be done in a responsible, efficient, educated way. 
 
Chapter 2, Drivers/Constraints/Consideration, indicates what touch points should be 
addressed when building affordable housing. 
 
Chapter 3, Case Study Research, shows examples of how strategies can overcome 
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affordable housing constraints and addresses changing value systems within our 
communities. 
 
Chapter 4, Research and Design, assesses three projects in terms of their focus on 
assembling the critical team players needed in order to accomplish the end goal of 
building affordable housing.  This chapter also determines the critical attributes that are 
needed to push a project forward beyond building and regulatory constraints.  
 
Chapter 5, Design, provides a breakdown of architectural design components that can 
improve affordability while addressing user needs and encouraging neighborhood 
cohesion.  
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Chapter	  1	  
1.0	  Affordable	  Housing	  in	  Hawai’i	  
WHAT	  DO	  WE	  MEAN	  BY	  HOUSING	  AFFORDABILITY?	  
 
Affordable housing is a crucial component for the vitality of our communities because it 
helps sustain employment and ensures a healthy economic climate.  Affordable housing 
is for households that pay no more than 30% of their annual income for rent.  When 
families pay more than 30%, they are "cost burdened and may have difficulty affording 
necessities such as food, clothing, transportation and medical care.”6  Contrary to what 
many people might believe, affordable housing caters to the needs of a wide range of 
people.  Many of these people work regular jobs that may not pay a proportionate amount 
of income in comparison to the high costs of living, jobs such as restaurant workers, 
teachers, nurses, and entry-level fire fighters, all of which serve the community7.  
Recognizing the impact that affordable housing has on our community, it becomes 
fundamental to consider the issues affecting this form of housing in order to improve the 
quality of our lives and the surrounding environment. 
Housing	  Affordability	  Measures	  	  
 
Linneman and Megbolugbe note that the “precise definition of housing affordability is at 
best ambiguous”8 but how affordability is defined can have important policy 
consequences.  The National Association of Realtors (NAR) produces a well-known 
housing affordability index (HAI) that compares the median income of a family to the 
amount of income necessary to qualify for a mortgage on a median-valued existing 
                                                      
5.  . "Affordable Housing." Retrieved Feb 21, 2014, from http://portal.hud.gov/hudportal/HUD?src=/program_offices/comm_planning/affordablehousing/. 
7. Tom Jones, Good Neighbors: Affordable Family Housing (McGraw-Hill Professional Publishing, 1995). 
7. Peter D Linneman and Isaac F Megbolugbe, "Housing Affordability: Myth or Reality?," Urban studies 29, no. 3-4 (1992). 
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house.  An index value of 100.0 means that a family with the median income has exactly 
enough income to qualify for a mortgage on a median-priced home.  An index above 
100.0 signifies that a family earning the median income has more than enough income to 
qualify for a mortgage loan on a median-priced home, assuming a 20% down payment.  
For example, a composite HAI of 120.0 means a family earning the median family 
income has 120% of the income necessary to qualify for a conventional loan covering 
80% of a median-priced existing single-family home.9 An increase in the HAI, then, 
shows that this family is more able to afford the median-priced home. 
There are multiple indices for measuring housing affordability.  Some measures of 
housing affordability are based on whether or not a household can qualify for a 
mortgage10 because without a mortgage as leverage, it would not be possible to purchase 
a house.  Twelve housing affordability indices for both renters and homeowners are 
reported in Figure 1.  Each index is defined by or describes its primary focus.  This paper 
will use the NAR index, as it is the most commonly used by counseling practitioners, 
industry practitioners, and local policy decision makers.  
Different affordability indices can yield different estimates of magnitude and distribution.  
It is important to keep in mind that the affordability index is only a benchmark.  On one 
end of the spectrum is affordable housing, while on the other end is unaffordable 
housing; it is difficult to pin-point exactly where to draw the line of affordability.   
                                                      
9 National Association of Realtors, "Affordability Index,"  Retrieved Jan 22, 2014, from http://www.realtor.org/topics/housing-affordability-index/methodology 
 
10 Ibid. 
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Figure	  1:	  List	  of	  Housing	  Affordability	  Indices	  
Source:  Jewkes, Melanie D, and Lucy M Delgadillo. "Weaknesses of Housing Affordability Indices Used by 
Practitioners." Journal of Financial Counseling and Planning 21, no. 1 (2010). 
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National	  Comparison	  of	  Honolulu	  
 
Based solely on Hawai’i's geographic location, one can intuitively understand that prices 
in Hawai’i are going to be higher than on the mainland.  In order to fully understand the 
severity of the cost discrepancies on a national basis we look at three different 
comparisons: cost of living; income versus rent; and an affordable housing index.  Each 
of these comparisons rely on similar data; therefore, while one cost comparison may give 
ample information as to where Honolulu sits relative to other cities, looking closer at 
each comparison gives further insight to the degree differences. 
 
The first analysis, shown in Figure 2, shows the cost-of-living comparison of Hawai’i as 
compared to other states.   This total considers the general cost of living in each state, 
including food, housing, and transportation costs.  A closer look at Figure 2 shows that  
Hawai’i is at the bottom of all the states in terms of cost-of-living and accentuates the 
severity of Hawai’i’s housing situation: the numbers show that Hawai’i’s cost-of-living is 
significantly worse than states such as Alaska and New York, states that are expected to 
be as expensive.   
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Figure 2: Average Annual Cost of Living by State 
Source: 2014. "Cost of Living Data Series 2014 Annual Average." Missouri Department of Economic Development 
Accessed Dec 28, 2014. http://www.missourieconomy.org/indicators/cost_of_living/index.stm. 
 
Figure 2 shows the median rent versus median income comparison.  This comparison 
shows Honolulu standing ahead significantly from other cities in the nation in terms of 
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higher rent versus median income with only San Francisco having a higher two-bedroom 
median rental rate     
 
Figure 3: Median Rent vs. Median Income, 2013 
Source: "Cost of Living Data Series 2014 Annual Average," Missouri Department of Economic Development. 
Retrieved Dec 28, 2014, from http://www.missourieconomy.org/indicators/cost_of_living/index 
Figure 3 also shows an interesting comparison in terms of the relationship of rent to 
monthly income.  For overall affordability to remain consistent between cities, a linear 
relationship must be maintained between the rental cost and income, meaning, as average 
rents increase so does the average income.  This linear relationship is the proven case in 
many cities; for example, New York City in Figure 3 illustrates an equally high average 
income to match the high rental prices.  Honolulu and San Francisco are both outliers 
from that linear relationship, with their comparison of income to rental prices indicating 
an especially unaffordable scenario.  Considering those individuals who are below the 
100% area median income (AMI) range, a larger percentage of income is required to 
obtain an average rental accommodation in Honolulu. 
The third statistical set, the Affordability Index (Figure4), an obvious indication of 
Honolulu’s drastic difference, relative to other cities, is shown. This measure remains far 
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above one-hundred nationally, as it has for the last decade and a half.  Of the 175 cities in 
the affordability index, Honolulu has the lowest affordability index of any city, with 
numbers well below one-hundred.  This calculation assumes a down payment of 20% of 
the home price and it assumes a qualifying ratio of 25%.  This means that anyone’s 
monthly principle and interest payment cannot exceed 25% of the median family monthly 
income. 
 
Figure 4: Affordability Index of Existing Single Family  
Source: "Affordability Index." National Association of Realtors, Accessed Jan 22, 2014. http://www.realtor.org/topics/housing-affordability-index/methodology. 
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Considering the homeless population is also relevant to this analysis, as many individuals 
are pushed into homelessness due to the lack of affordable housing.  The homeless 
population is tracked annually, and each year the statistic on homelessness continues to 
worsen: on Oahu, the homeless count in 2014 was 4,712 individuals.11  The homelessness 
count is used solely as a comparison indicator to other states as to how Hawai’i ranks, on 
a per capita basis; Hawai’i continues to have the worst homeless problem in the nation.  
Much of the homeless population is in need of social assistance programs to deal with a 
number of issues; however, a huge homeless population, made up of fully functioning 
members of society, exists who could benefit from affordable housing.  Of the 4,712 
homeless individuals accounted for on Oahu, 32.7% are working either full- or part-
time.12   Additionally, there are individuals unaccounted for in that population that are 
considered the “hidden homeless”; this group is difficult to quantify as they are fully 
functioning members of society who may choose to live in their cars or frequently move 
between friends’ houses, choosing to do so to avoid a majority of their income going to 
rent. 
 
The affordable housing crisis has become a major issue; the high cost of living, combined 
with the state's high percentage of service-oriented employment, and limited resources, 
results in unaffordable housing for many individuals and families.  Overcrowding and 
substandard living conditions are major problems for many families unable to afford 
decent living accommodations; even in these problematic rental scenarios, which might 
be assumed to be more affordable, rent is still financially holding families down. 
 
According to The University of Hawai’i Economic Research Organization (UHERO), the 
demand for affordable housing is rising faster than supply.13  On a national basis, 
Honolulu is one of the most imbalanced and unaffordable housing markets in the country. 
As the fourth most expensive metropolitan market in the nation, the median Oahu home 
sold for $675,00014 in 2014, approximately 10 times Honolulu's median income. 
Comparing Honolulu's home prices with those of cities with similar median family 
incomes reveals a great discrepancy between Honolulu's ratio of home prices to income. 
                                                      
11. Department of Human Services The State of Hawaii, Homeless Programs Office, "Statewide Homeless Point-in-Time Count 2014 Methodology and Results," 
(2014). 
12. Realtors, Honolulu Board of. 2014. "HiCentral " Accessed May 20, 2014. www.hicentral.com. 
13. Hawaii, University of, and UHERO Economic Research Organization. 2014. "Can the Median Household afford the Median Home on Oahu?". 
14. Realtors, Honolulu Board of. 2014. "HiCentral " Accessed May 20, 2014. www.hicentral.com. 
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Looking at a range of cities, using four comparison points, the median family income 
ranges from a high of $85,927 in San Jose to $43,457 in Toledo.  Toledo has the home 
price-to-income ratio at the opposite end of the extreme range from Honolulu. 
Comparing Honolulu to San Francisco, the prices are proportionately higher; however, 
the affordability rate is lower due to the cost of living difference in Honolulu.  The cost of 
living is 88% higher than the national average; groceries cost 55% more than the national 
average; and utilities cost 67% more.15  
 
Figure 5: Median Income vs. Single-Family Homes for Metropolitan Areas 
Source: "Affordability Index." National Association of Realtors, Accessed Jan 22, 2014. http://www.realtor.org/topics/housing-affordability-index/methodology. 
 
For those looking to purchase in Honolulu, the problem gets increasingly worse since any 
minor percentage increase in Hawai’i home pricing would mean that many people would 
be priced out of the housing market.  For many years, a 10% increase in home prices has 
occurred; such an increase in 2015 would mean an increase of approximately $75,000, 
making house purchasing or renting impossible.  Orange County, CA, shares a similar 
housing and financial struggle as Honolulu.   It has a similar median income and home 
price level.  However, since Orange County is part of the greater Los Angeles area, where 
these figures are much more favorable, Orange County gives buyers an option to live 
more cheaply within a relatively short commuting distance.   
 
Each year, the area median income level is established, providing a gauge for 
accommodations.  Officials allocating state funds use this to measure the affordability of 
                                                      
15. Ibid. 
Median Income vs. Single-Family Homes for Metropolitan Areas
Metropolitan Area Median Income Median House Price House Price/Income Affordability Index
Honolulu, HI $66,639.0 $628,000.0 9.5 67.6
Anaheim-Santa Ana-Irvine, CA $71,957.0 $539,100.0 7.5 67.8
San Jose-Sunnyvale-Santa Clara, CA $85,927.0 $636,800.0 7.4 70.1
San Francisco-Oakland-Fremont, CA $77,693.0 $742,500.0 9.5 72.6
Seattle-Tacoma-Bellevue, WA $67,900.0 $324,400.0 4.8 130.2
Phoenix-Mesa-Scottsdale, AZ $52,589.0 $147,800.0 2.8 179.5
Atlanta-Sandy Springs-Marietta, GA $56,024.0 $101,300.0 1.8 251.8
Toledo, OH $43,457.0 $80,300.0 1.8 395.4
 *All areas are metropolitan statistical areas (MSA) as defined by the US Office of Management and Budget though in some areas an exact match is not possible from the available data.  
MSAs include the named central city and surrounding areas and may not match local reporting due to differences in specification. 
©2014 National Association of REALTORS®
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projects.  Officials in city and county permitting use this gauge to trigger architecture 
guidelines and for new developments required to meet affordable housing criteria.  In 
2014, the AMI was $82,600 for a four person household.  See Figure 6 for the breakdown 
of income levels for Honolulu County.  In order to correlate the income level within a 
rental range, HUD provides the breakdown shown in Figure 11. 
 
 
Figure 6: Honolulu County Income By Family Size 
Source: HUD. "Fy 2014 Income Limits Documentation System."  Accessed Dec 19, 2014.  
http://www.huduser.org/portal/datasets/il/il2014/2014summary.odn. 
  
With the lack of affordable rentals and homes, lower-income families are forced to 
compete with higher-income families who have been edged out of the "for sale" market 
and into the rental market.  As the price of rentals and/or homes increases and the supply 
diminishes, those with the ability to bid for what is available get the best units and 
consequently push the rest down the chain to lesser quality housing alternatives.  At the 
bottom, those with no options are left homeless. 
Down	  Payments	  
 
For those wishing to purchase an affordable housing dwelling, there are programs that 
offer assistance with making the down payment.  These subsidy programs, combined 
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with government policies, act to improve affordability; however, work by Jones (1989) 
and Linneman and Wachter (1989) implies that these policies would be insufficient to 
deal with the real affordability problems facing many households.  They have found that 
down payment requirements have a significant impact on the ability of many households 
to buy a home.  While lower interest rates may reduce the income necessary to purchase a 
home, they do not directly reduce the down payment requirements.  As a consequence, 
the levels and growth rates of savings and incomes, in addition to house prices and 
interest rates, all contribute to housing affordability.  
City	  and	  County	  Affordable	  Housing	  Requirements	  
 
The 2014 HUD-determined Honolulu area median income (AMI) for a family of four 
was set at $82,600.00.  Under the existing City and County of Honolulu regulations, the 
Affordable Housing program generally requires that 30% of a residential development 
must be priced “affordably” for those that are below 120% of the median income, with 
10% being affordable to those earning 80% or less of the AMI. Any interest rate hike 
would be reflected in the amount they could afford.  Figure 7 shows a typical housing 
scenario on Oahu where the median home price correlates with a salary. As home prices 
continue to rise, the ability to purchase is reduces, however Figure 7 shows how an 
increase in interest rates would worsen the situation creating a large spread between the 
two red lines.   
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Figure 7: Oahu Residential Real Estate 
Source: UHERO, http://www.uhero.Hawai’i.edu/. 
Forecasting	  Hawai’i’s	  Changing	  Affordability	  
 
In April 2014, UHERO published a Hawai’i Construction Forecast Report forecasting 
real estate changes to come.  Single-family home prices on Oahu were expected to 
increase consistently in the coming 2-3 years.16  To compound the affordability 
challenges for working families, mortgage rates are expected to creep up.   “As rates and 
prices rise, affordability will begin to erode, although healthier family incomes will 
moderate this impact.”17   
The Comparative Construction Cost Index tackles the bid cost of construction in each 
city, which includes, in addition to costs of labor and materials, general contractor and 
                                                      
16. UHERO. 
17. UHERO, http://www.uhero.Hawai’i.edu/. 
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subcontractor overhead costs and fees (profit).18  For many years, Hawaiʻi has had close 
to the highest construction cost index in the county.  With the high labor force demand, 
2014 Hawai’i construction costs escalated at a rate of more that 2% per quarter while the 
national average topped out at 1.66%, making development costs that much further out of 
reach. Figure 8 shows how the construction costs jumped in Honolulu in 2013 relative to 
other cities.  Given this extreme jump, there is a necessity to build using minimal labor.   
 
This data provides a clear argument for an alternative construction method that minimizes 
onsite labor, mitigating the risk of construction cost escalations.  Looking at other 
building methods, a number of viable options that have been utilized internationally as 
well as locally could be adopted.  
 
 Figure 8: Comparitive Construction Cost Index 
 Source:  USA Report, Quarterly Construction Cost Report,  Rider Levett Bucknall. "Rider Digest."  (2014): 21.  
CURRENT	  NEEDS	  IN	  HAWAI’I	  
According to a 2014 projection study by the Hawai’i Housing Finance and Development 
Corporation (HHFDC), Honolulu needs 14,000 affordable housing rental units by 2020 to 
                                                      
18. Rider Levett Bucknall Ltd, "Rider Digest,"  (2014). 
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meet the population’s demand.19  The percent of AMI is based on $82,600 for a family of 
four.  Figure 9 shows housing needs versus the actual amount fulfilled.  The bracket of 
housing for 30-50% AMI is in high demand and will be difficult to accommodate.  The 
affordable housing need lies primarily in the rental housing market, therefore our focus  
should be on perpetually affordable housing projects.  
 
Figure 9: 2011-2016 Housing Needs by County 
Source: Hawaii Housing Finance and Development Corporation, Rental Housing Study 2014 Update, Accessed Feb 20, 2015, 
http://dbedt.hawaii.gov/hhfdc/resources/reports/ 
 
Figure 9 shows the huge need for housing in Honolulu to serve both the rental market and 
the for-sale market.  This data also reinforces the fact that a diversity of housing 
developments must be provided to serve the broad range of users in need.  The majority 
of the need is in the 80% and below AMI strictly for the rental market.   
  
                                                      
19. Hawai’I Housing Finance and Development Corporation (HHFDC). 
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Chapter	  2	  
2.0	  Drivers/Constraints/Considerations	  
The	  Perfect	  Storm	  
A perfect storm is brewing that presents an opportunity to rethink and reshape the way 
we design, build and live, a shift to more compact, mixed-use, walkable neighborhoods. 
One aspect of this storm is dramatically changing demographics; another, the increasing 
cost of housing; a third, the increasing market for walking, biking, and accessible transit.  
Traditional housing models cannot withstand this storm; the need for change is imminent. 
 
In order to introduce any new housing into our community, we must understand and 
address the existing road blocks to progress.  Based on political meetings, community 
involvement, and interviews with leaders in the community, the following considerations 
should be carefully assessed to ensure progress happens: 
 
1. Building.  Assessing the potential users, recognizing a shift in demographics. 
2. Neighborhood acceptance.  Ways to overcome community rejection. 
3. Long-term management.   Encouraging social cohesion within the community. 
4. Cost.  Working within budget. 
5. User needs.  Addressing the size and flexibility of individual spaces. 
Shifts	  in	  Society	  	  
With the overall goal providing affordable housing, it is necessary to understand the 
needs and values of the end-user.  Careful consideration of the future needs of this group 
is necessary since the project is for future users, both decades and generations to come. 
Over such a time horizon, there are inevitable economic swings, cost-of-living changes, 
and interest rate hikes that will occur.  What we may consider affordable now may not be 
affordable in the future. 
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Looking at societal transformations that have occurred in recent years can provide insight 
into how we should build our buildings.  An understanding exists that the traditional 
family is less and less common and that lifestyles have changed while technology 
continues to advance; this results in a change of expectations of our homes, that they will 
do more than just provide shelter.  Existing depletion of natural resources results in the 
need for better use of these materials.  Do-It-Yourself skills can provide an opportunity 
for individuals to acquire a cheaper property and add labor equity themselves.  While it 
may not be possible to accommodate for all these changes, these points should be 
carefully considered in building responsibly. 
 
For the past century, the "American Dream" was to find the perfect house in the suburbs 
in which to raise a family.  Urban sprawl evidences this as well as statistical data that 
shows that the overall miles travelled per household annually jumped by 60% over the 
forty years leading up to 2009.20  However, census data now reveals a shift: after fifty 
years of outward migration, people are starting to move in the other direction.21  
Population growth in outer suburbs dramatically slowed from 2010 to 2011, increasing 
by only 0.4%.  At the same time, cities and identified inner suburbs grew twice as fast, 
marking the first time in twenty years that city growth surpassed that of suburbs.  
Although this is partly due to the recent housing crisis, this is the first time since the 
invention of the automobile that our outward migration pattern has reversed.22 
 
Home valuations have inverted in the wake of the great recession.  Relatively speaking, 
houses have held their value better in cities than suburbs, opposite from previous trends.  
Typical economic dips during the recession resulted in urban home prices losing their 
value.  For example, in Philadelphia in the early 1990s, home prices in the urban center 
fell 34% while prices in the suburbs only dropped 14%; in the recent downturn, the 
opposite happened, suburban prices falling 33% while homes in downtown fell only 
20%.23  This pattern is proving to be consistent throughout the nation.  Housing that is 
                                                      
20. Adella Santos et al., "Summary of Travel Trends: 2009 National Household Travel Survey," (2011). 
25. Alan Walks, "15 Post-Automobility?," Driving Cities, Driving Inequality, Driving Politics: The Urban Political 
Economy and Ecology of Automobility: Driving Cities, Driving Inequality, Driving Politics  (2014). 
26. Ibid. 
23. Leigh Gallagher, The End of the Suburbs: Where the American Dream Is Moving (Penguin, 2013). 
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located in walkable districts tends to maintain a more consistent value through economic 
swings.24 
 
Construction activity in urban versus suburban areas has also shifted in favor of urban 
centers.  In New York City in the early 1990s, 7% of residential building permits were in 
the city limits while ten times that amount existed in the suburban fringe.  Again, this 
statistic has flipped, although it does include the economic downturn; by 2008, residential 
building permits made up 7% of the whole versus inner city permits which made up more 
than 70%.  This same trend is seen in other cities across the nation.   Despite the fact that 
the economy has come back in recent years, there are still prolonged signs of a higher 
demand for urban development.25 
 
Densely populated urban neighborhoods were originally thought to be poverty-stricken 
and dangerous, but recent studies by the Brookings Institution have shown a shift to more 
poverty-stricken suburbs and safer urban centers.  As of 2010, a record 15.3 million 
suburban residents were living below the poverty line in the larger metropolitan areas, up 
11.5% from the year prior.26  The crime rate has been following this trend as well.  
Although crime is still higher in urban centers, there is data showing that homicides are 
falling sharply in cities and rising in suburbs.27 
 
Cities are resurgent: wealth is rushing back into cities; real estate prices are increasing; 
development is advancing; and once slum-like neighborhoods are being gentrified. 
Retailers are following this trend as well; many of the large big box stores, such as 
Walmart and Target, are now opening small-scale neighborhood market stores in order to 
capitalize on this urban market. 
The Oahu Transit Oriented Development (TOD) strategies are largely based on the 
developments in San Francisco.  Peter Calthorpe, a San Francisco based architect and 
urban planner, who pioneered the notion of Transit Oriented Development, has said that 
                                                      
24. Joe Cortright, "Walking the Walk: How Walkability Raises Home Values in Us Cities,"  (2009). 
25. John V Thomas, Residential Construction Trends in America’s Metropolitan Regions (DIANE 
Publishing, 2010). 
26. Elizabeth Kneebone and Alan Berube, Confronting Suburban Poverty in America (Brookings Institution 
Press, 2013). 
27. Gallagher, The End of the Suburbs: Where the American Dream Is Moving.  
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the traditional households’ "day has passed".  The statistics are proof of this demographic 
shift; only half of adults in the U.S. are married, down from 75% in 1960.28  Families 
with children used to make up more than half of U.S. households; by 2025, they will 
represent just 25%.29   
 
There are big differences in the value system of baby boomers and millennials, 
millennials being those born between 1977 and 1995.  This shift in values is pronounced 
by the statistics based around millennials’ vehicle use.  Only 43 percent of all 16- and 17-
year-old Americans were licensed in 2002, the last year for which statistics were 
available, according to the Federal Highway Administration and U.S. Census Bureau.  In 
1992, that figure was nearly 52% .30  In 2015, the population of millennials will surpass 
that of the baby boomer generation. 31  The majority of millennials live with their parents; 
however, when they leave home, 77% of them will prefer to live in an urban area.32 
Adding to this urban migration is the retiring baby boomer generation: 75% of them say 
they want to live in mixed-age and mixed-use community on retirement.33  With the aging 
baby boomer population on the decline and the shifting values of the millennials, there is 
an expected surplus of large lot houses that millennials have no desire to fill.  One study 
from The University of Utah indicated that by 2020 there will be forty-million large lot 
homes in surplus.34  
 
In recent years, there has been a new level of acceptability to the idea of sharing housing; 
with this comes varying degrees of interaction, all of which are widely accepted, 
                                                      
28. Paul Taylor, "The Decline of Marriage and Rise of New Families," Pew Research Center. A  (2010).  
29. Arthur C Nelson, "Leadership in a New Era: Comment on “Planning Leadership in a New Era”," Journal 
of the American Planning Association 72, no. 4 (2006). 
30. Federal Highways Administration, "The Next Generation of Travel: Research, Analysis and Scenario 
Development,"  Retrieved February 20, 2015, 2015, from 
http://www.fhwa.dot.gov/policy/otps/nextgen_finalreport.cfm 
31. Neil Howe and William Strauss, Millennials Rising: The Next Great Generation (Vintage, 2009). 
32. Paul Joseph McAndrew, "Student-Driven Change: Analysis of Livemove Bydesign Experiential Learning 
Project and Community Impact,"  (2013). 
33.  Gallagher, The End of the Suburbs: Where the American Dream Is Moving. 
34. Arthur C Nelson, "The Mass Market for Suburban Low-Density Development Is Over," The Urban 
Lawyer 44 (2012). 
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particularly among millennials.   Many companies have cropped up to capitalize on this, a 
few example being: 
 
• Zipcar – A car-share company that, through placement of cars throughout urban  
 neighborhoods, creates the viable option to not own a vehicle. 
• Uber  Taxi – Allows individual vehicle owners the ability to function as a taxi. 
• Couchsurfing – Online network of free accommodations in strangers’ homes. 
• Airbnb – Allows individuals to rent out a portion of their house on a nightly  
 basis. 
 
The sudden popularity of these companies is an indication of not only the willingness to 
have these social interactions but the “want” to have these experiences.  It is a testament 
to human nature and the need for interaction.  The potential for this to change the way we 
live is enormous, as people become more “wired” to the internet while seeking and 
encouraging a different way of living.   
Community	  Acceptance	  
 
Another challenge faced by affordable housing developments, and the other major barrier 
to production of housing for lower income households, is NIMBY, the acronym for "not 
in my back yard."  NIMBY is a form of housing discrimination in which residents of 
particular neighborhoods object to the sight of affordable housing in or near their 
neighborhoods, and local officials collude by denying permits or other required actions to 
the affordable housing developer.  NIMBY is usually overlooked since it is not illegally 
discriminatory, unlike objections based on the low-income status of future residents, but 
is often a channel for racial or other forms of discrimination.  NIMBY can be fought by 
arguing federal fair housing laws; however, this is likely a difficult, time-consuming 
battle requiring well-funded advocates and government officials.  
 
The role of affordable housing on an urban scale must be considered with the same 
approach that Jensen takes with her Five Dimensions of Social Cohesion. (See Figure 10)  
On the urban scale, we consider how the rest of the community will relate and accept 
such a project.  Resistance to change is inevitable, particularly with social housing 
developments.  In order to best overcome NIMBY, we must first understand the nature of 
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the typical opposition arguments, the factors that determine community attitudes, and the 
range of alternative strategies.35 
 
Typical NIMBY concerns: 
 
• Depreciating in property values: the most common concern, the idea being that  
low-budget construction combined with a poorly maintained building will have an overall 
negative effect on the community. 
• Light pollution: buildings that have security lighting or interior lighting may cause a 
change in the surrounding neighborhood from pre-development conditions. 
• Noise pollution: typically not an issue in residential developments, in higher density 
communities, an increase in traffic and general residential noise could be a concern. 
• Visual blight: concern about the neighborhood’s character and the risk of altering it. 
• Loss of sense of community: many people value the social character of their 
neighborhood and are concerned about damaging community cohesion. 
• Strain on public resources and schools: as new groups move into communities, there 
may be a need for additional school facilities. 
• Disproportionate benefit to non-locals: when a project appears to benefit others that are 
not present.  Common in the case of rental properties when the owner is absent. 
• Increases in crime: usually a concern to neighborhoods when low-income, low-skill 
workers and racial minorities move in. 
 
When members of a neighborhood speak out against affordable housing, one concern is 
that the character of the neighborhood will be affected as well as that property values will 
be lowered.  Neighborhoods form their own identity and residents have the right to be 
concerned about losing that identity.  Speaking out against unpopular projects is a 
testament of pride and concern that individuals have for their community.  If the residents 
of a particular neighborhood can be shown that affordable housing would fit seamlessly 
into their neighborhood while also aligning with its core values and architectural 
aesthetics, NIMBY will diminish.  This is where architectural design can serve to balance 
the community’s needs.  
                                                      
35. Michael Dear, "Understanding and Overcoming the Nimby Syndrome," Journal of the American Planning 
Association 58, no. 3 (1992). 
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The National Low Income Housing Coalition outlines strategies to overcome community 
opposition to affordable housing.  They indicate methods to navigate political opposition 
to affordable housing.  Four approaches are taken to overcoming community 
acceptance: 1) educating elected officials; 2) garnering allies from a broad range of 
interests within the community such as businesses, clergy, and social service agencies; 3) 
addressing all legitimate neighborhood and community oppositions; 4) expanding legal 
protections for affordable housing. 
 
Many recent affordable housing projects have been successful with overcoming 
community acceptance by using architectural strategies such as the use of bright colors 
and creating overall aesthetically-pleasing buildings, as well as addressing safety. This 
approach is different than that of creating the dark, depressing, institutional-looking 
affordable housing buildings of the past.  These new buildings show that through careful 
design, value can be added to a community by the creation of a building that is sensitive 
to the concerns of the existing community members.  
 
These buildings should be well designed inside and out as this can ensure they will be 
better maintained by the tenants and appreciated by the community.  In order to push the 
project over the threshold to gain community acceptance to such an extent that the project 
gets built, addressing NIMBY concerns may be the deciding factor. 
Collective	  Efficacy	  /Cohesion	  
 
Collective efficacy is defined as social cohesion among neighbors combined with their 
willingness to intervene on behalf of the common good.  Collective efficacy or social 
cohesion results from interdependence, loyalty, and solidarity within a community.  
Community collective efficacy is related to the success of affordable housing as it 
pertains to: 1) community spirit among tenants within the project; and 2) the surrounding 
neighborhood.   Analysis of each area creates strategies that can encourage collective 
efficacy on both levels. 
 
The "defensible space theory" is from architect and city planner Oscar Newman.  His 
theory is based on crime prevention and neighborhood safety.  Newmanʻs theory points 
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out that higher crime rates exist in high-rise apartment buildings, related to physical 
detachment to the communal street space.  Sadly, the principles leading to a defensible 
space are often the exact opposite of what many neighborhoods have incorporated to 
make people think they are safer and happier.  Features such as gates and fences may 
have the perception of security; however, in some cases they may encourage crime. "It is 
all about empowering individuals to make their own street and homes safer"36, states 
Newman.  "The crime problem facing urban America will not be answered through 
increased force or firepower".37  Newmanʻs principles spawn an entire new approach to 
security, called "crime prevention through environmental design".  While many crime 
prevention strategies take into account the physical environment, such as site distances 
and transparent fences, Newman writes "it's up to the individuals to take control and 
make the neighborhood more defensible in small and large ways".38 
 
Robert Sampson, a sociologist focusing on community collective efficacy, points out that 
there are additional advantages to a cohesive community that are difficult to measure, all 
of which add to the communityʻs "social capital".  He indicates the importance of 
perceptions within the neighborhood; these perceptions matter, as they can portray a 
sense of order or disorder.39  Also, collective action within a community and the degree of 
trust engendered by the same bring added value.  Sampson also points ways to infuse 
collective efficacy into a community.  As we become a society of "high connectivity", 
intuitively we equate this to becoming further disconnected within the community; 
however, the opposite actually occurs as those that are more “connected” online are more 
connected to the community.40  Utilization of cultural and social mechanisms within 
                                                      
36. Oscar Newman and National Institute of Law Enforcement and Criminal Justice., Design Guidelines for 
Creating Defensible Space (Washington: National Institute of Law Enforcement and Criminal Justice, Law 
Enforcement Assistance Administration, U.S. Dept. of Justice : for sale by the Supt. of Docs., U.S. Govt. 
Print. Off., 1976). 
37. Oscar Newman, Defensible Space (Macmillan New York, 1972). 
38. Oscar Newman, Rutgers University. Center for Urban Policy Research., and United States. Department of 
Housing and Urban Development. Office of Policy Development and Research., Creating Defensible Space 
(Washington, D.C.: U.S. Dept. of Housing and Urban Development, Office of Policy Development and 
Research, 1996). 
39. Robert J Sampson, "How Does Community Context Matter? Social Mechanisms and the Explanation of 
Crime Rates," The explanation of crime: Context, mechanisms, and development  (2006). 
40. Ibid. 
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communities increases the sense of presence and ownership of different common spaces 
that give members of the community an opportunity to interact.  
 
There is an ever present need in Hawai’i to bring the local culture into the architecture. 
Traditional houses were arranged according to common space.  This common space was 
a place for people to come together, to do most of their daily living, an integral part of 
traditional Hawaiian living for bonding and social exchange.41  In modern-day Hawai’i, 
the common space is often the garage, or a lanai serving as a place for people to come 
together.  Within today’s local culture, garages or other similar indoor/outdoor spaces can 
be considered the hub for social and cultural life, providing not only a gathering area for 
family and friends but also a connection to the neighborhood.    
  
Prof. Jane Jensen, a theorist who has analyzed the concepts of social cohesion and 
attempted to develop indicators based on this conceptualization, states that the degree of 
social cohesion in society can be characterized by where it ranks on the sliding scale 
illustrated on the next page.  Human nature is to seek out social circles to find a sense of 
belonging, as this scale shows.   
 
 
 
                                                      
41. William Tufts Brigham, The Ancient Hawaiian House, vol. 2 (Bishop Museum Press, 1908). 
 
Jensen’s Five Dimensions of Social Cohesion  
 
Belonging     ————   Isolation  
 
Inclusion       ————   Exclusion 
 
Participation  ————   Non-involvement  
 
Recognition   ————   Rejection  
 
Legitimacy    ————    Illegitimacy 
Figure 10: Five Dimensions of Social Cohesion 
Source: Mapping Social Cohesion: The State of Canadian Research. 
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Although difficult to measure, each of these theorists highlights the importance of 
community and cultural connectivity.  Architectural design is critically important for 
giving affordable housing communities the opportunities for this needed social 
interaction.  Giving individuals a sense of pride and ownership in the community has 
indirect benefits as well, such as positively effecting building maintenance costs, 
management issues, and security.  The success of affordable housing fitting into 
communities largely depends on collective efficacy fostered within these unique spaces.  
The architectural solution is to create physical spaces to allow for community 
connectivity to happen.   
 
On an urban scale, individuals see this social cohesion take place all the time.  Parks, 
community coffee shops, or the beach can serve as spaces where a sense of belonging can 
be developed.  New to Honolulu is the community work-space and community gathering 
space in Kakʻako, which provides more of an opportunity for social exchange resulting in 
a greater contribution to the overall community cohesion.  
 
Communities have a variety of opportunities to promote social and cultural cohesion.  
Ultimately, the resulting outcome is individuals who feel included in the life of their 
communities.  If they do not, the opposite may happen: they may feel excluded, posing a 
threat to the cohesion of that society or community.  The legitimacy of the social 
structure, as established by constitution, rule of law, or tradition, largely dictates the 
degree of participation by individuals within the society. 42  Without this legitimacy, the 
buy-in from individuals will be lost which can have negative consequences on social 
cohesion. 
Finances	  –	  Building	  Within	  Means	  	  
 
Construction budgets for affordable housing are based on available rent income.  First, 
we consider the area median income (AMI) range of 50 to 60% for an individual.  This is 
a common target for affordable housing developments as this income range triggers the 
possibility of additional funding.  Through back calculation from an individual's annual 
                                                      
42. Jeannotte, M Sharon. 2008. "Shared spaces: Social and economic returns on investment in cultural infrastructure."  
      Under construction: The state of cultural infrastructure in Canada, Vancouver: Centre of Expertise on Culture and  
      Communities, Simon Fraser University. 
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salary, we can approximate how much one person can afford and use this as a basis for 
how much an individual unit should cost to build. 
 
 
Figure 11: Affordable Rent Guidelines, 2013 
Affordability rents are based on 30% of income (including utilities). 
Source: HUD. "FY 2014 Income Limits Documentation System."  http://www.huduser.org/portal/datasets/il/il2014/2014summary.odn. 
 
 
For an individual at 50% AMI, the monthly rent, according to Figure 11, is $857.  This is 
based on the definition of “affordable”, spending no more than 30% of one’s income on 
housing.  On an annual basis this is $10,284, the amount that pays for accommodations.  
 
In the case of a for-profit developer building a new building to then hold and rent out, the 
amount of revenue collected would not make it a worthwhile investment.  Based on 
information acquired from a construction cost estimator, cost of construction in the range 
of $100,000 would be an acceptable estimate for the construction of a small studio 
dwelling.  Considering that there would be a large variation in land cost as well as site 
work and soft costs, we can only use this number as an approximation.  According to 
those that were interviewed, an approximation for these items would be in the range of 
$50,000 leaving approximately $50,000 for construction.  Quite often affordable housing 
benchmarks are measured against shipping container dwellings, which are expected to 
cost between $30,000 and $50,000.  From those interviewed, costs of this type of 
construction would be in the range of $200 to $300 per square foot.  In the case of a 
$50,000 dwelling built at $250 per square foot, the approximate allowable size that can 
be provided while building within means is 200 sq ft.  Such a project is almost impossible 
to manage financially without the assistance of grant money.  Regardless of these figures 
or where the money is coming from, there is always a goal of "as cheap as possible" 
work.  We must assess the individual elements of our housing needs and find solutions 
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that do not require spectacular amounts of government input: doing more with less will 
help us find improved cost-efficient affordable housing solutions.      
	  
Housing	  Flexibility	  
 
A conflict exists between the ever-changing nature of peoples’ lives and the homes in 
which they choose to live.  These changes are not only over a long-term period, they can 
also happen on a day-to-day basis.  Altering a dwelling layout by removing partitions or 
building new ones is complicated and costly; people would rather change their own 
habits or move rather than undertake such involved work.43  Should our homes dictate our 
habits?   Our homes should strive to "achieve a close fit between the evolving space 
needs of occupants and their homes".44  During the lifecycle of a typical North American 
wood frame home, eight different households, each with its own unique characteristics, 
will reside in the dwelling.45  
 
Flexibility of space is more a concern now than ever.  Families are transforming: the 
traditional family, formerly the bulk of American households, is now very different.   
Families are aging, changing, and are atypical in nature.  Preparing for old age, men and 
women are now living longer, and as such the retirement years are not only extended but 
the need and want for individuals to stay in one place is increasing.  Not just obtaining 
housing but obtaining “appropriate” housing is the most important issue for this elderly 
demographic.  Accommodating for new technologies is difficult to design for; however, 
future-proofing our buildings requires leaving them open to the ability to incorporate 
these systems.  Flexibility of space may accommodate affording in stages: particularly 
important for affordable housing projects as it may allow individuals to gain a foothold in 
the real estate market by buying something smaller and more affordable and later having 
the option to add to it, which would allow the home to grow as wealth grows.  
 
Professor Avi Friedman, an author writing on affordable housing, categorized the 
opportunities to achieving flexibility in housing into four components.    
                                                      
43. Avi Friedman, The Adaptable House : Designing Homes for Change (New York: McGraw-Hill, 2002). 
44. Ibid. 
45. Ibid. 
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These four components are: 
1. Manipulation of volumes 
2. Spatial arrangement 
3. Growth and division 
4. Manipulation of subcomponents46 
 
Manipulation of Volumes  
Manipulating volumes is a manifestation of dwelling adaptability, which could 
mean combining several floors to make a larger unit, then dividing it at a later 
stage.  A single-family dwelling on several levels, for example, can become 
homes for several households, each on a single level or part of one.  In order for 
such a process to occur, the designer must consider in advance elements that 
could limit future conversion, such as the location of circulation areas and 
utilities.  Changes to space volume could also require alteration of the 
building envelope which, as a result, would change its appearance. 
 
Spatial Arrangement  
A range of design strategies can allow adaptability of space within a 
home's space volume prior to or following occupancy.  One of these 
strategies, for example, is to propose a room that can accommodate 
multiple uses, such as a living room, an office, or a bedroom.  Another 
manifestation of adaptability would be the accommodation of an elderly 
person who may be confined to a wheelchair and require special interior 
arrangements.  The entire layout, for example, could be modified to create 
a suite within the home for an around-the-clock personal nurse; adaptive 
adjustment of the dining part of the kitchen could also occur.  Adapting 
spaces can also be achieved by using furnishings.  The initial design could 
anticipate such a process by creating appropriate dimensions for storage 
spaces.  A hide-a-bed, for example, can turn a living room into a bedroom.  
A set of bookshelves can serve as the divider between the living and 
dining spaces in one large room.  
 
                                                      
46. Ibid. 
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Growth and Division  
Design that considers expansion beyond the dwelling (add-on) or growth 
into a space within the perimeter of the original volume (add-in) is 
another form of adaptability.  This process could also be reversed and a 
large home could be divided to form two dwelling units.  On a smaller 
scale, expansion could take place within the space itself.  Taking 
advantage of unused area under a staircase or enclosing an alcove and 
turning it into a room is also a form of expansion.  The added space needs 
to be designed to function along with the existing one.  In the event of a 
division, the new spaces need to be designed to function independently.  
The designer must pay attention to issues such as natural light and  
circulation between the old area and the addition, among other 
considerations.  
 
Manipulation of Subcomponents  
Subcomponents are the elements that are fitted into the house once the 
structure has been erected, prior to the closing of the horizontal and 
vertical surfaces.  Recent advances in information technology, for 
example, have introduced additional and different kinds of 
subcomponents into homes.  These can be electrical or computer wiring, 
heating and ventilation ducts, kitchen and bathroom fixtures, and 
prefabricated façade elements.  The useful life of many such components 
is often shorter than the life of the house's structure; as such they require 
replacement when the part is obsolete.  Designing for adaptability would 
permit easy access and replacement when the subcomponents needed 
repair or upgrading. 
47 
Design	  Drivers	  
In the design of affordable housing, we consider each of the five touch points already 
identified to begin to form a list of design drivers, summarized below: 
 
                                                      
47. Ibid. 
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1. Shift in demographics.  This informs the design from the expectations of the user.  The 
new generation of users tend to be accepting of smaller dwellings, with little to no 
parking.  Technologically connected, this group also expects to be socially connected 
with neighbors and the community. 
 
2. Neighborhood NIMBY.  Use of color, appropriate material, and attention to aesthetic 
details is critical. 
 
3. Social cohesion.  The use of common space, both with neighbors and the community, 
adds to the social cohesion.  Incorporation of additional opportunities to further social 
interaction is advantageous. 
 
4. Cost.  Since cost is not expected to change, doing more with less is necessary but still 
limiting.  Smaller construction is the only way to reduce cost to end-users. 
 
5. Flexibility of space.  Incorporation of multipurpose space through various furniture and 
building strategies is required.  This is complementary to the cost restriction and the need 
to have smaller spaces become more functional. 
 
Looking at these touch points, obviously there is a great deal of complexity to each point; 
no one profession can fully provide the depth of understanding needed in all areas of an 
affordable housing project.  This indicates that there are many areas of expertise required 
in such a project and the need to incorporate a diverse group of experts is imperative.  
This then becomes possibly the most important design driver of all: to incorporate other 
experts to contribute to the understanding of the complexities of an affordable housing 
project.  
 
Each affordable housing site is different, with a different context, advantages and 
disadvantages, and design drivers.  A further benefit of incorporating a diverse group 
within the design process is the ability to thoroughly identify additional design drivers 
that may be local only to that area.  
 
The ability to consider all of the touch points for an affordable housing project will allow 
a synergistic additional value to be added, as each of the points are directly and indirectly 
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related.  An example of this would be providing a more attractive building that would be 
more easily accepted by the community while generating a sense of pride in the residents.  
This relationship between the needs of individuals, community acceptance, and finding 
the correct balance in an affordable housing project is secured by finding the best value 
for individuals and the community. 
  
	   
	  
43 
Chapter	  3	  
3.0	  Housing	  Models	  
 
Careful consideration of user needs indicates that the typical housing models on Oahu do 
not work to increase the stock of affordable housing.  The following precedent studies 
look at other local and national affordable housing projects to indicate strategies that 
could be incorporated into similar projects: first, by looking at traditional housing models 
and the amenities that are provided; then, through an analysis of the precedent studies 
that shows how each project solves a specific goal.   
3.1	  Traditional	  Housing	  Models	  
Walk-­‐Up	  Apartments	  
 
These mid-sized developments of two- to three-story apartment buildings, usually with 
single-loaded corridors, are prevalent on Oahu.  The existing concept consists of exterior 
corridors typically surrounded by outdoor landscaping or patios in which residents 
typically enter the apartment from a common stairwell or lanai.  This housing concept 
can provide affordable housing to families and/or individuals on a variety of scales, 
ranging from ten to sixty units.  It is ideal for low-income workforce housing, but can 
also be adapted to limited on-site service models that serve populations such as seniors, 
and people with moderate support needs.  The first floor usually has parking and minimal 
units, units that are accessible to people with disabilities.  This concept is commonly 
utilized throughout Hawai’i. 
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Walk-­‐Up	  Apartments	  
 
Figure 12: Moiliili, Honolulu 
Source: Author 
 
Walk-up apartments are ideal rentals as they are efficient with very little maintenance 
required.  They are typically concrete masonry units (CMUs), and are simple in there 
construction.  Considering this housing typology purely from an economic perspective, 
they make the most sense for builders.  There are no amenities, the parking is usually an 
extra cost, electricity, and the tenants usually pay the utilities.  For the tenant however, 
the overall value is very poor.  The air circulation is poor, the views are usually non-
existent, and the natural light is minimal.  As such the jealousy windows are almost 
always open, making privacy and noise-pollution from neighbors an issue.   
 
These buildings are hot.  Some neighborhoods that are lined with these types of 
buildings, most of which are entirely hardscape, suffer from the heat island effect.  This 
can boost the temperature in the immediate area by several degrees.  In the summer 
months, the CMU blocks worsen the problem by radiating heat throughout the night; 
escaping the heat can only be done through use of air-conditioning units.    
 
The most attractive features of these units are that they provide the very basic living 
needs: a kitchen, bathroom, private laundry, parking, and private bedroom space.   
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Single-­‐Family	  Home	  Clusters	  
 
Many communities are accustomed to single-family residences.  This type of 
development has followed no standard set of best practices, and can be costly. 
Development of replicable models that minimize cost can help meet growing needs for 
affordable housing among low-income families, independent seniors, and others.  In 
some cases conventional or modular construction may be applicable.  Project features 
such as efficient small designs and minimized infrastructure needs can help ensure  
cost-efficiency. 
 
In some circumstances, this model fits; however, for Honolulu the land prices are too 
high to warrant using such a model.  Although this is an option for a family well over the 
AMI level, it can also be a starting point from which affordable housing costs can deviate 
while offering as many of the same amenities as a standard single-family home.   
 
Typical	  Single-­‐Family	  Development	  
 
Figure 13 Tract Housing Mililani, Oahu 
Source: Author 
 
Apartment	  Housing	  Projects	  
 
In cities where the goal was strictly to house the poor in as little space as possible, city 
planners favored building high-rise towers.  Often dull in color and containing very 
“cookie cutter” type units, these projects became places of crime to the point of being 
overwhelming for tenants.  In many cities, “projects” still exist but building 
conceptualization has shifted from building large-scale housing developments to 
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providing financial assistance to families to rent apartments in the private housing 
market.  
 
Apartment	  Highrise,	  Kuhio	  Park	  Terrace	  
 
Figure 14 Kuhio Park Terrace 
Source: Digital Image. Available from: Flickr, https://www.flickr.com/photos/kanuhawaii/3615804800/ (accessed March7, 2015) 
 
 
The Kuhio Park Terrace project originally consisted of hundreds of apartments in various 
states of disrepair: elevators that weren't working, rat infestation, and water leaks were 
just part of the problem.  The overarching goal of redevelopment was the larger urban 
advantage, the ability to help hundreds if not thousands of people through rejuvenation of 
this area.  This required consultation with community services, resulting in the provision 
of appropriate space for delivering the services needed.  Reaching out to community 
members was critical: there were two years of interviewing and the establishment of 
relationships with seventeen local services.  A central agency was assigned to coordinate 
the efforts and provide ongoing feedback on residents’ well-being due to earlier public 
housing project concerns. 
 
In 1972, there was a study of public housing projects; this study consisted of buildings 
with different architectural designs that housed the same types of residents.  It was 
reported that crime rates in high-rise buildings (those with more than six stories) were 
much greater than in low-rise buildings (with six or fewer stories).48  The taller the 
building, the higher the crime rate.  It was found that most crimes took place not in the 
                                                      
48 Newman, Defensible Space. 
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individual apartments but in the public spaces of the buildings, including parking lots, 
entrances, hallways, stairways, and elevators.  
 
This change in crime rate was attributed to a number of things.  High-rise buildings have 
higher crime rates because they foster anonymity.  Placed far above the ground, residents 
are likely to feel detached from their surroundings, whereas lower buildings encourage a 
greater sense of community and allow people to know their neighbors and to keep an eye 
on public spaces, informally “defending” their community.  In light of such findings, and 
the generally dismal quality of life in early public housing projects, public housing soon 
became defined as a social problem.  The consequences were sometimes explosive. 49  
Current building practices take these factors into consideration to provide the safest living 
conditions possible for residents. 
 
 
 	  
                                                      
49. Macionis, J.J. 2012. Social Problems: Pearson Education, Limited. 
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3.2	  Non-­‐Traditional	  Housing	  Models	  
 
It is difficult to definitively draw a line between “non-traditional” and “traditional” 
housing models.  For the purpose of this document, non-traditional housing models are 
those that step out of time-period construction norms.   Some of these models may no 
longer be considered “non-traditional” or “unusual”, a testament to how public perception 
has changed in the last decade.  
Accessory	  Dwelling	  Units	  (ADU)	  
 
ADU units: a new term on Oahu, these dwellings fall under different rules than more 
traditional Ohana housing in Hawai’I.  ADU’s have become part of the redefinition of 
suburbs.  ADU’s can offer lower-income dwelling within a neighborhood.  They can 
provide a subsidy to home owners, while increasing the tax base for the local 
government.  The city can also benefit through increased land tax revenues; however, 
Ohana dwellings are only permitted on certain lots.  The argument for the city to be more 
lenient with the permitting of ADU’s is founded on the basis that there are so many units 
burdening the existing infrastructure while the city goes without collecting appropriate 
land taxes from home owners who are breaking zoning regulations and benefiting from 
both rental income and lower taxes. 
	  
Ohana	  Housing,	  Waimea	  
 
Figure 15: Waimea Town, Hawai‘i 
Source: Digital Image. Available from: Flickr, https://www.flickr.com/photos/kanuhawaii/3615804800/ (accessed March7, 2015) 
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Popping up throughout other cities in North America, these houses are thought to be one 
solution to the growing affordability and population density problems in suburbs. 
Compact dwellings located in backyards bring a number of restrictions to building 
construction.  On the mainland, these were initially thought to be too small, undesirable 
housing options, but that attitude quickly changed.  These structures became so widely 
accepted that the attraction to this type of living resulted in high enough demand that 
prices were forced higher, out of the affordable range.  
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Micro-­‐Apartment	  Complexes	  
 
Microapartments typically range from 100- to 350- sq ft and have a focus on design 
quality, walkability, access to transit, creative use of space, and, often, shared amenities 
such as kitchens, lounges, and dining spaces.  This new version of the older concept of 
single room occupancy (SRO) offers alternatives for independent individuals.  The 
closest dwelling type that Hawai’i has to offer is the dormitory style of living.   
 
Example	  1	  –	  Microapartment	  
 
Figure 16, Mike Gidora Place, Victoria 
Source: Mike Gidora Place, 2013, Bellwether Housing, April 2, 2014 http://commongroundwa.org/organization/NHMI-cost-effficient-models 
 
This is a four-story, mixed-use development created by the Victoria Cool Aid Society. 
The project serves low-income individuals, many of whom have their rent subsidized. 
The ground floor of the facility contains commercial space, and the three top floors 
contain a combination of “small suites” and one-bedroom apartments.  The project’s 45 
units are affordable (rents start as low as $325) because of the small suite designs. These 
suites contain a main floor with a three-piece bathroom, full kitchen, and a loft bedroom. 
Design features such as the loft and a fold-down counter/table make the rooms feel 
larger. 
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Example	  2	  –	  Microapartment	  	  
 
Figure 17, aPodments, Seattle 
Source: aPodments, 2013, Bellwether Housing, April 2, 2014 http://commongroundwa.org/organization/NHMI-cost-effficient-models 
 
In Seattle, these microapartments are trademarked under the term “aPodments”.  A  
43 unit complex can sit on a standard residential sized lot where, traditionally, a small 
single-family dwelling would have been.  Ranging in size from 90- to 168-sq ft, each unit 
has a single bed, table, chair, and refrigerator.  Although there has been some resistance 
from surrounding neighborhoods, the demand to keep producing these structures 
continues.  As of early 2014, there were plans to build fifty more buildings similar to this 
one in the Seattle area.  
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Modular	  Scattered	  Site	  Apartments	  
 
“Modular” is a construction method, not a type of housing.  Modular housing is 
manufactured under controlled conditions in a factory.  These modules are then 
transported by flatbed truck to the site of the future building, where they are assembled. 
Modular housing can come in many different shapes and sizes.  Each module may or may 
not be a complete housing unit.  The modules can be customized to accommodate a wide 
variety of designs, including multi-story, multi-family apartment buildings.  The result 
can be essentially indistinguishable from conventional on-site construction.  The 
conventional multi-family apartment building is one example, while others may include 
individual homes or small apartment clusters suitable for urban-infill lots. 
 
Full kitchens intended for sharing are located on the first floor, doubling as a common 
space.  The property only has six parking spaces as tenants are not expected to have cars 
since bus lines connect downtown with other transportation lines. 
 
Example	  1	  –	  Modular	  
 
Figure 18, Star Apartments, Los Angeles 
Source: Star Apartmens, 2013, Bellwether Housing, April 2, 2014 http://commongroundwa.org/organization/NHMI-cost-effficient-models 
 
The Star Apartments, a 95,000-sq ft, 102 unit apartment complex, will incorporate an 
existing one-story structure slated to house retail shops and support services for both 
residents and the larger community.  Above this podium, prefabricated apartments will be 
stacked to define recreational spaces and courtyards, making it the first modularly 
constructed, multi-unit residential building in Los Angeles.  
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It will include units for formerly homeless people.  The prefabrication cost is $55,000 per 
unit from the factory, and the project’s total development cost is $38 million.  The hard 
costs of this project are 17% lower than a recent comparable conventionally-constructed 
project by the same owner who believes another 20% can be cut from their next modular 
project. 
 
	  
Example	  2	  –	  Modular	  
 
Figure 19, The Inhabit Concept, Seattle 
Source: Inhabit Modular Apartments 2008, Accessed April 2, 2014, http://mithun.com/projects/project_detail/inhabit_modular/  
 
This demonstration building sits on a rooftop, showing an alternative use for this space. 
The prototype is a stacked two-apartment building, but the modules are intended to be 
grouped in various combinations, or potentially much larger construction developments.  
The scalability of The Inhabit Concept allows flexibility in function and integration 
within neighborhoods.  Potential applications of this flexibility may include clustered 
scattered-site developments on several lots within a given community. 
 
This model may be useful for low-income workforce housing, or owner-operators may 
have a support service professional stationed in one of the units for supportive housing. 
Projects can be brought to scale and/or developed incrementally over time by adding 
more lots to a cluster.  Alternately, they can be grouped into a larger apartment building. 
The ability to be easily replicated can ensure cost-effectiveness over time within different 
affordable-housing developments.This project illustrates that larger modules allow for a 
more incrementally adaptable structure. 
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Structural	  Insulated	  Panels	  
 
A variation on modular housing is Structural Insulated Panels (SIP) construction. 
Structural Insulated Panels are manufactured in a factory and are assembled on site.  
They can be a substitute for conventional construction practices for walls, floors, and 
roofs.  SIPs are typically made of plywood with foam insulation sandwiched in between, 
and are considered to be structurally strong and highly energy efficient.  They have some 
of the same pros and cons as modular housing, though generally somewhat less of each.  
SIP construction can be thought of as a hybrid between modular and on-site 
construction.  
 
SIP construction has the benefits of controlled factory manufacture.  This reduces on-site 
assembly/construction labor and time, as well as the risks associated with weather 
exposure, and can be highly sustainable as an end product.  As a newer and less familiar 
approach to construction, it may complicate contractor selection and work, as well as 
county permitting.  Cost of material for this method of construction is typically higher 
however the lower labor costs results in overall cost savings. 
 
Example	  –	  Stucturally	  Insulated	  Panels	  
 
Figure 20, Sarann Knight Apartments, Nevada 
Source: Sarann Knight First Floor. 2011, Bringing Multifamily Housing Quality and Affordability …yet Energy Efficiency. April 3, 2014, 
http://blog.premiersips.com/2011/01/14/bringing-multifamily-housing-quality-and-affordability-yet-energy-efficiency/ 
 
Sarann Knight Apartments is an 82 unit family housing project is comprised of 850-sq ft 
two-bedroom apartments aimed at 40% AMI rent levels.  The total development cost was 
	   
	  
55 
$14 million, or $171,000/unit.  Units such as these can be constructed quickly, this four-
story building was assembled in thirty days.  
 
An additional advantage of using a SIP system is the high level of insulation.  This 
project saves 60% on heating and cooling costs, and the owner sees improved durability 
over other, earlier, conventionally constructed projects.  The agency sees the real 
benefits: lower energy costs with the higher R value, greater durability, higher quality 
construction since each panel is of a high factory quality, and time savings upon 
constructing..  
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Kit-­‐of-­‐Parts	  Construction	  
 
Example	  –	  Kit-­‐of-­‐Parts	  	  
 
Figure 21, WikiHouse, London 
Source: The Story So Far, Accessed May 2, 2014, http://wikihouserio.cc/the-story-so-far/ 
 
WikiHouse is an open source construction drawing set created by a community of 
designers around the world.  This set is open to anyone to download off the internet.  The 
idea is that this simple structure can be built anywhere in the world by anyone.  It comes 
with all the appropriate information so that all of the components can be digitally 
fabricated.  The structure fits together in such a way that no tools are required.  A  
kit-of-parts is cut out by a machine; from these parts, modules are made.  Ultimately, 
these modules fit together to make a complete structure.   
 
Local people or even the occupants themselves can construct the structure.  Individuals 
have the ability to construct their own house, increasing a sense of pride, connection and 
ownership.   
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Modified	  Mobile	  Homes	  
 
While they have seen considerable improvements in durability, energy-efficiency, and, 
arguably, aesthetic values, mobile homes do not enjoy a favorable reputation in the 
housing development community.  New thinking has been focused on renewing this 
pervasive housing model by exploring the possibilities of renovating aging and 
deteriorated mobile homes. 
 
There are many benefits to upgrading typical trailers.  Many of them already exist, which 
saves on materials and other up-front costs.  And, there are spaces for them virtually 
everywhere, especially in rural areas, so that more similarly-sized units can be built or 
adapted.  The degree of each remodel will depend upon the initial state of each unit.  Like 
most architectural adaptive-reuse solutions, working with the conditions at hand is 
critical. 
 
Trailer	  Wrap,	  Boulder	  
	  
Figure 22:  Old and New, Remodeled Mobile Home  
Source: Trailer Wrap, 2013, Bellwether Housing, April 2, 2014 http://commongroundwa.org/organization/NHMI-cost-effficient-models 
 
This concept starts with a dilapidated old trailer unit and  "wrapping" it to create a 
reinvented modern, livable dwelling that is updated to better relate to residential building 
types.  The project began with a donation of an old 1960s-era mobile home unit to The 
University of Colorado. 
 
The old original unit had little left to salvage.  This student lead project from The 
University of Colorado renovated the structure, keeping as much as possible.  The usable 
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material would otherwise be part of landfill waste, this effort could then double the useful 
material, such as the steel frame.  This project proved that the traditional attitude toward 
mobile homes can be changed; architectural design can completely change a space as 
well as the perception of objects that were once very negatively viewed.   
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Shipping	  Container	  Construction	  
 
In Hawai’i, a trade deficit with Asian countries has led to a large surplus of unused 
shipping containers, most of which get shipped away empty.  These containers are strong 
and durable, and can be converted to housing.  They are further desirable due to the fact 
that containers have strict standards to be seaworthy.  Once a container is deemed 
unworthy for shipping usage, it may have many years left to be used for housing.  Like 
modular housing, these containers can be stacked to create multi-unit complexes and 
even bunkhouses.  At present, however, stacked multi-unit container construction, while 
intriguing, has technical and cost hurdles.   
Retrofitted ones offer several models of viable low-cost housing and shelter.  A variety of 
models, both stacked and individual, are summarized below. 
Example	  1	  –	  Shipping	  Containers	  
 
Figure 23, Keetwonen, Amsterdam 
Source: Koene, Ton, Modular Buildings, May 14, 2014, http://environment.nationalgeographic.com/environment/sustainable-earth/pictures-amsterdam-shipping-
container-homes/#/rio-20-un-climate-conference-shipping-container-homes-exterior_54411_600x450.jpg 
 
Container housing is particularly popular in the Netherlands, although this wasn't always 
the case.  A modular design firm based in the Netherlands is the biggest container-based 
housing developer in the world. 
 
Built for temporary student housing, the Keetwonen apartments, seen above, consist of 
1,000 units that are arranged in blocks, creating a new community that includes a café, 
supermarket, office space, and even a sports area. 
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Each unit comes with its own bathroom, kitchen, and balcony, separate sleeping and 
study spaces, and large windows that provide daylight and a view.  Heating is from a 
central natural gas boiler system with hot water supplied by individual hot water tanks. 
The project was built in 2006; construction cost was $32,000 per unit and $90 per sq ft. 
 
Affordability is easily achieved with such large projects using containers as they are ideal 
in certain geographic locations and economic situations. 
 
Example	  2	  –	  Shipping	  Containers	  
 
Figure 24, Laurus Wing, Canberra 
Source: Australian National University, Laurus Wing, http://www.quicksmarthomes.com/applications/student-housing/australian-national-university.aspx 
 
The six-story Laurus Wing is an extension to Canberra University’s Ursula Hall 
dormitory, and features 186 units as well as additional spaces including a common room, 
laundry, and bike storage. Each self-contained unit has individual bathroom and kitchen 
facilities, workspace with internet access, and a balcony.  Six months after the container 
modules were ordered, the building opened, far quicker than a traditionally built 
structure.  
 
The Australian company that designed the modules originally planned to use existing 
containers, but found that the necessary modifications would be too costly.  A 
construction firm representative found they could manufacture purpose-built 
containerized modules in China cheaper and more carbon-efficiently than modifying 
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existing containers in Australia.50 
 
A Chinese company sent fitted-out modules to Australia on ships, stacked as containers 
generally are.  The containers were then transported 200 miles by truck from Sydney to 
Canberra, and were then configured—as many as eighteen a day—to create the first two 
stages of the six-story facility.  For the third and final stage of the project, the Australian 
contractor made modules itself at its Queensland facility and brought them 750 miles to 
the campus in Canberra.  The total development cost for Laurus Wing was $15 million, 
with a unit cost of $81,000 or $230 per sq ft.   
 
Cost per square foot is not the only reason for building with containers.  The low energy 
expenditure needed to produce such structures is considered as well as the need for 
flexibility and reusability.  
	  
	  
	  
	  
	  
	  
	  
	   	  
                                                      
50 Bellwether Housing, "Cost-Efficient Housing Models,"  Retrieved March, 2014, from http://commongroundwa.org/organization/NHMI-cost-effficient-models 
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Example	  3	  –	  Shipping	  Containers	  
 
Figure 25, Por Fin, Nuestra Casa, Tijuana 
Source: Recycling of Shipping Containers, March 2, 2014, http://www.mazine.ws/blog/por-fin-nuestra-casa-pfnc-project-recycling-shipping-containers-homes 
 
This container was built by a Texas-based social enterprise dedicated to raising the 
standard of living for families who currently reside in dangerous or substandard 
conditions.  The housing prototype utilizes surplus shipping containers, which serve as 
the basic building block.  Despite the fact that the containers go through an extensive 
conversion process to make them into a home, a unit with a full kitchen and bathroom 
can be built for less than $15,000. 
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Example	  4	  –	  Shipping	  Containers	  
 
Figure 26, Bunkhouse Concept 
Source: Bunkhouse Concept, 2013, Bellwether Housing, April 2, 2014 http://commongroundwa.org/organization/NHMI-cost-effficient-models 
 
Bunkhouses can be made from 40’x12’x12’ shipping containers that can fit 8-12 people. 
Depending on the specific configuration of each bunkhouse, the cost range per container 
is from $25,000 to $90,000.  Several factors drive up cost, including whether each house 
has a bathroom, ADA compliance, local municipal building codes, and site-specific 
issues.  A basic unit without a bathroom can cost $85 to $125 per sq ft., cheaper than 
traditional constructions.52  These costs do not include the fees for transporting the 
factory-made units from California, an estimated $2000 per unit for a trip to Hawai’i. 
 
Smaller square footage is an acceptable way to achieve a lower cost per unit, especially 
for temporary-workforce living units, where smaller, flexible furniture design can make a 
big difference in very compact spaces.  
 
  
                                                      
52 Housing, "Cost-Efficient Housing Models". Retrieved March, 2014, from http://commongroundwa.org/organization/NHMI-cost-effficient-models 
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Flexible	  Housing	  
 
This concept comes from Canada.  Small homes with simple designs are built in locations 
where land is relatively inexpensive, typically urban-infill locations.  They are typically 
high-density buildings, reminiscent of the row house neighborhoods typical in East Coast 
cities.  While this is not a very new concept, what is different is that they are constructed 
with features allowing future expansion or rearrangement of building space.  For 
instance, a typical flexible house might not originally have the upper floors partitioned 
and built.  As the homeowner’s need for space and financial resources increase, they may 
turn the partitioned space into another bedroom, a larger living area, or maybe a home 
office, hence the "flexible" nature of the building. 
	  
Example	  1	  -­‐	  Flexible	  Housing	  
 
Figure 27, The Grow Home, Montreal 
Source: Friedman, Avi, Grow Home, http://thetyee.ca/News/2011/09/30/Avi-Friedman/ 
 
The Grow Home is a three-story townhouse that is 14-ft wide and contains approximately 
1,000-sq ft of space.  The Grow Home begins with a small living room, dining 
room/kitchen, bathroom, and one or two small bedrooms on the second floor.  At the time 
of purchase, the Grow Home’s upper floors are not partitioned.  As the homeowner’s 
need for space and financial resources increase, they can progressively complete the 
house in whatever way they choose since the unpartitioned space can be changed over 
time as the owners’ wealth increases. 
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The Grow Home was developed in the 1990’s by The School of Architecture at McGill 
University in Quebec, and a prototype was built in 1990.  It is designed to be able to add 
spaces, or to finish unfinished spaces over time, as the needs of the household change and 
as budget permits.  Montreal's first Grow Homes sold in 1991 for $75,900.  At the time, 
an average market home cost $149,900.53  
 
Flexible spaces have several benefits, including economic and environmental; they offer 
owner flexibility to capitalize on Do-It-Yourself sweat equity, allowing for a cheaper 
product, and enabling families to enter into the housing market.  
 
Example	  2	  –	  Flexible	  Housing	  
 
Figure 28, The Convertible House, Vancouver 
Source: The Convertible House, 2013, Bellwether Housing, April 2, 2014 http://commongroundwa.org/organization/NHMI-cost-effficient-models 
 
The Convertible House was designed in response to the unaffordable housing situation in 
Vancouver and attempts to maximize a residential lot.  The key feature of this house is 
that it has a secondary suite in place on the second floor.  The exterior matches the 
architectural style of Vancouver.  It is considered “Flex Housing” as opposed to “Grow 
Housing,” a concept more geared toward changing uses than growth.  The exterior of The 
Convertible House maintains the appearance of a single-family house.  Inside the foyer, 
there are separate entrances to the main dwelling and the secondary suite.  The 925-sq ft 
                                                      
53. AVI. 
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main dwelling on the ground floor is a one-bedroom unit plus den with a bathroom, 
kitchen, eating area, laundry facilities, and living room. 
 
The 763-sq ft secondary suite contains a kitchen/eating area, bathroom, and laundry 
facilities, and can contain one or two bedrooms depending on the occupant’s needs.  The 
Convertible House also contains a 430-sq ft dry-walled basement. 
 
As the needs of the homeowners change, so can The Convertible House.  The 
homeowners can convert the second floor into additional bedrooms as their family 
expands.  Then, as all the children leave home, the second floor can be converted back 
into a rental space, thereby generating monthly income. 
 
The Convertible House costs an additional $10,500 more in construction costs to include 
the secondary suite.  However, the prospect of rental income allows the qualifying 
purchase income to be lowered from $84,800 to $58,800 (31%).54 
 
This is beneficial from a community acceptance perspective, as the neighborhood 
appearance does not change; in tandem with community acceptance, accommodating for 
increased density by building higher developments is achieved. 
 
	   	  
                                                      
54. CMHC. 
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Example	  3	  –	  Flexible	  Housing	  
 
Figure 29, Riverwind Towers, Edmonton 
Source: Riverwind, Accessed May 4, 2014, http://flickrhivemind.net/Tags/saskatchewandrive,sky/Interesting. 
 
This flexible condominium has been built in Edmonton and is nineteen stories in height. 
Each tower contains fifty-seven apartments–three per floor.  The main flexibility feature 
is the introduction of the “mingle suite” where people who may or may not be related 
share a common living space.  The mingle-unit bedrooms are on either side of a central 
area that contains the dining room, kitchen, and living room.  The bedrooms remain 
private spaces, with separate bathrooms and balconies.  
 
As seen in the preceding examples, flexible living spaces offer a potential rental revenue 
stream, therefore contributing to the long range affordability of a dwelling.   
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3.21	  Social	  Housing	  	  
 
These housing models are types that include an additional level of services to occupants.  
These are not necessarily chosen for the fact that they offer these services, but due to the 
fact that these services are combined with a unique living arrangement either in the 
physical dwelling or tied-in with the emotional support provided.  
Warehouse-­‐Based	  Shelters	  
 
Several service centers across the U.S. operate shelters and transitional housing units in 
giant warehouse spaces.  Potential obstacles to local implementation of this model 
include availability of comparable facilities, the willingness of providers to operate such 
models, and the acceptability of this model to homeless individuals and families.  Local 
implementation would require heating and insulation, which would add capital 
requirements and cost to the development of these shelters. 
 
Example	  –	  Warehouse-­‐Based	  
 
Figure 30, Waianae Civic Center, Honolulu 
Source: Shimabukuro, Maile, Accessed May 3, 2014, http://maile45.blogspot.com/2009_03_01_archive.html 
 
Waianae Civic Center is operated by non-profit organization U.S.VETS, Inc., and 
provides services to both veteran and non-veteran men and women, families, and 
children.  It began serving the Hawai’i homeless population in March of 2007, utilizing 
an inflatable dome structure as the sleeping hall.  Showers, bathrooms, and a dining hall 
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are all located outside in adjacent buildings.  The showers and bathrooms are mobile 
units.  Waianae currently serves 300 men, women, and children each day.  
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Free-­‐Standing	  Transitional	  Housing	  
 
This is transitional housing, owned and operated by the Hawai’i Community 
Development Authority for individuals who have struggled with drug abuse and 
homelessness.  There are thirty units, and at any one time they can accommodate  
fifty-two to fifty-four families, over 225 individuals a year.  The standalone buildings  
are simply constructed; single-wall construction with a post-and-peer foundation. 
 
Example	  –	  Free-­‐Standing	  Transitional	  
 
Figure 31: Weinberg Village, Efficient Stand-Alone Homes 
Source:  Holomua Na ‘Ohana,  Accessed March 2, 2015, www.holomuanaohana.org.   
 
Key architectural features contribute to the success of Weinberg Village.  The overall 
architectural style fits into the context of Waimanalo; buildings look like typical single-
family houses opposed to an obviously low income community.  The buildings are simple 
and no more or less than what families need; each unit has a private room, a bathroom, 
and a full kitchen.  There are large common spaces for people to come together, and there 
are open grassy areas and a large park for children.  A major part of the success of this 
project is the collaborative culture that is part of the community.  There is policy of no 
drugs and alcohol onsite, and neighbors support each other in their struggles. 
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Carrel	  Transitional	  Housing	  
 
Carrels, or semi-private housing cubicles, provide a low-cost alternative to traditional 
mass shelters by offering homeless individuals independence, personal space, and a 
secure base to transition to permanent housing.  Washington, D.C., has examples of this 
unique method of sharing space; a replicable model would help disseminate it to other 
communities. 
 
Example	  –	  Carrel	  Transitioning	  
 
Figure 32, Next Step Shelter, Honolulu 
Source: Yamamoto, Gregory, Honolulu Advertiser, Next Step Shelter, http://the.honoluluadvertiser.com/article/2007/Feb/25/ln/photos.html 
 
Next Step Shelter is a 200-person shelter in a section of a marine warehouse owned by 
the State of Hawai’i and located on a pier in downtown Honolulu.  The operations and 
support services are delivered by partner non-profit organizations.  Residents sleep in 
carrels with 6-foot partitions; the tops are covered over with tarps and the carrels can be 
opened and closed with curtains. 
 
Residents must leave each morning and are welcomed back each afternoon.  The shelter 
has lockers for storage of personal items during the day, and a small commissary for the 
purchase of toiletries and other sundries.  Free parking is available, as many residents 
have cars to get them to and from work.  Sobriety is expected on premises, though it is 
not a one-strike policy. 
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Both this and the previous site provide a range of services tailored to the needs of 
homeless populations, including case management, medical and behavioral health care 
services (onsite and referral), job training, parenting classes, childcare, meals, and other 
services. 
 
Communal living is culturally and historically prevalent among the Native Hawaiian and 
Pacific Islander populations.  Packing so many people into one large room without any 
solid interior walls can create stress.  However, societal norms regarding privacy and 
interdependence support this style of accommodation, as people struggle to gain a 
modicum of self-sufficiency through employment. 
 
There is a gap in the housing market, illustrated by the fact that such places are operating 
at maximum capacity.  Given a cheaper living alternative, many individuals choose 
cheaper over space, comfort, and convenience.  
Permanent	  Supportive	  Housing	  Studios	  
 
There are excellent examples of supportive housing provided to formerly homeless or 
other at-risk individuals through traditional efficiency apartments.  Facilities typically 
include between twenty-five and eighty fully-equipped units in the range of  
350-500-sq ft, along with on-site services and other common spaces.  Replicable  
concepts and designs can be developed to standardize one or more types of this model.  
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Example	  –	  Permanent	  Supportive	  Studios	  	  
 
Figure 33, La Casa, Washington, D.C. 
Source: Studio Twenty Seven Architecture, ʻLa Casaʻ, http://www.archdaily.com/199267/la-casa-permanent-supportive-housing-studio-twenty-seven-architecture-
leo-a-daly/6-262/. 
 
This project is a series of small studio apartments that allow individuals to stay on a  
long-term basis.  This development was built to be rented and perpetually provide easy 
use for supportive housing.   
 
The cost to tax payers of having individuals living on the streets is estimated at $40,000 
per person per year.55  An area with similar issues as Honolulu, Washington, D.C, has 
decided to spend that money up front in order to help people get off the street and out of 
drug abuse.   
 
 
 
                                                      
55. HUD, "Fy 2014 Income Limits Documentation System,"  Retrieved January 31, 2015, from http://www.huduser.org/portal/datasets/il/il2014/2014summary.odn; 
ibid. 
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Social	  Infrastructure	  
Example	  –	  Social	  	  
 
Figure 34, Hina Mauka  
Source: Hina Mauka. , Accessed May 4, 2014 http://treatment-facilities.healthgrove.com/l/3223/Hina-Mauka-Teen-Care 
 
This is a treatment center in Honolulu that focuses on youth who have substance abuse 
problems.  They provide substance abuse treatment and counseling services.  The 
programs offered are designed specifically for adolescents, since when selecting a 
facility, struggling individuals must consider their target populations; the better the fit, 
the better the results.  Like Delancey Street Foundation, where residents assist other 
residents, Hina Mauka has a hierarchy such that those who have been in the program the 
longest assist others who have recently arrived.  This creates a group within the building 
that is bound together with common goals.  They have a high success rate, attributed to 
the culture that the staff and youth create together.  Only in recent years have they 
become vocal about their model since they incorporate an unconventional and sometimes 
lenient approach with their guests.   After they were able to provide sufficient proof of 
their  successful model, this unconventional program became fully appreciated.   
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Preservation	  of	  Existing	  Affordable	  Rental	  Housing	  	  	   	  
Example	  –	  Existing	  Affordable	  Rental	  
 
Figure 35, Kukui Garden Apartments 
Source: EAH Housing, Kukui Gardens Celebrates 40th Anniversary, Accessed March 6, 2014, EAH, 
http://www.eahhousing.org/. 
 
In Hawai’i, typical affordable housing sales have a ten-year affordability restriction.  If a 
family has purchased an affordable housing unit and chooses to sell it prior to that ten-
year commitment, a portion of their profit, based on the number of years they have lived 
in the unit, will be paid to the state agency that originally funded the project.  However, at 
the end of ten years, the family can choose to sell the unit at market rate.  The unit is then 
lost to the affordable housing market forever.  Every year, there are affordable units with 
ten-year restrictions that expire. 
The most interesting aspect of the Kukui Garden Apartments project is how 
it’s been preserved as affordable housing by its close knit community.  While 
the project was in the process of being sold to a “for-profit” development firm, 
the long-time tenants became concerned that gentrification would price them 
all out of their homes.  They took their concerns to local politicians who then 
launched a petition for funding to ultimately keep a large portion of the project 
“affordable” forever.  Non-profit housing developers EAH of Hawai’i and 
Devine & Gong of San Francisco each took over half of the Kukui Garden 
Apartmens in 2006.  Amazingly, this tenant-driven movement was able to 
acquire enough government funding to significantly upgrade 389 residential 
units.  
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Chapter	  4	  
4.0	  Design	  Projects	  
 
This chapter begins the Design Exploration section of this doctoral study.  The design 
work of three (3) projects is put forth that are unique and original to their design teams: 
‘OPIHI, LIFT, and COOKE STREET.  The projects in their entirety are in production 
over a twelve-month span from 2014-2015.  The author has either led or participated in 
each design project with the specific intent of applying his findings towards the results in 
doctoral study.    
Successful Affordable Housing on Oahu can be achieved following two critical Design 
Paths shaped by the determination of (1) the PROCESS by which one will procure the 
project, and (2) the criteria to be considered for the PRODUCT that is being created. 
Determining the unique DNA of these two key drivers, Process and Product, is the 
challenge and the contribution of this doctoral study.  
PROCESS (section A) describes the components of a collective and collaborative team 
and their specific contributions to the project.  This is the "HOW", the process achieved. 
PRODUCT (section B) is a framework, resulting from the previous chapter's research and 
design explorations, that begins to establish important touch points in architecture's 
relationship to affordable housing on Oahu.  The utilization of combinations of these 
touch points into a tangible housing product, as described in this doctoral study, sparks 
the creation of a new and necessary housing typology for Oahu.  This is the "WHAT", the 
resulting design.  
While the idea of creating a specific design process and successful resulting product is in 
no way extraordinary, this doctoral study attempts to differentiate itself by introducing a 
new symbiotic approach to design.  As in any ecosystem, if one player fails to contribute 
and perform, the entire mechanism fails.  The crucial players in the successful delivery of 
these three projects include: (1) the COMMUNITY; (2) the PROFESSION; and (3) the 
GOVERNMENTAL BODY.  In the Design Research presented in the chapter, all three 
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players made key contributions and relied heavily on the other two players for support. 
The omission of any one of these contributors would have led to the failure of a project.  
An unexpected and fascinating discovery, noted across the various projects, lies in the 
inter-changing dynamics and relationship of these three players.  Like musical chairs, 
they changed places and sometimes assumed one another's roles.  In effect, community 
based design, as it relates to affordable housing on Oahu, demands intimate and flexible 
collaboration between private practitioners, public bodies, and community 
representatives.  Without such collaboration, a less effective and less deliverable product 
will often be the result.  
The three design exercises undertaken in the course of this doctoral study are briefly 
outlined below, with a more detailed presentation of each in the following paragraphs.  
Each project contrasts greatly with the others.  This has proved valuable to understanding 
the Process and Product models from diverse perspectives.  
Community-­‐Based	  Design	  
Community-based design (CBD) is a collaborative method that enables a broad range of 
individuals to each bring unique skill sets to a group with the purpose of serving the 
greater community.  Often, CBD follows two models.  The first model is the university 
driven design studio project, whereby students and professors work with a community 
organization to develop strategies or plans to fulfill a need.  The second model is one that 
is facilitated by non-profit organizations who commission architects to design proposals 
that fill community needs.  Through interviews with individuals, attendance at 
community meetings, and the analysis of past successful affordable housing projects, it is 
clear that there is an active CBD spirit in Hawai’i.  Although this terminology is not 
typically used in Hawai’i, “Community-Based Design” is a suitable label for many local 
collaborative efforts.  There is a serendipitous nature about how such projects come 
together, often spurred by neighbors getting together to speak with their political 
representative or with political leaders attempting to generate some momentum in the 
community.  Ultimately, there is a team that is formed, comprised largely of volunteers 
committed to moving a project forward.  The author led and engaged in the three Design 
Projects, ‘Opihi, Lift, and Cooke Street, to gain first-hand knowledge about the realities 
and details involved in executing CBD.  
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4.1	  Design	  Section	  A	  
DESIGN	  PROJECT	  01:	  ʻOpihi	  Affordable	  Housing	  	  
 
AUTHORʻs ROLE and CONTRIBUTION: 
Design Team Creator and Leader, Creation of Volunteer Group (DESIGN 
INNOVATION GROUP), Main Point of Contact between Design Team and 
Governmental Agencies 
 
BASIS OF DESIGN: Microhousing Prototype Units that can be clustered or stacked into 
integrated Villages. The units are designed to be located in any number of sites, but are 
fixed to the site upon installation.  
PROJECT BRIEF: 135-square foot basic housing unit with integrated kitchen and 
bathrooms. Up to 80-sq ft of attached outdoor decking.  
TARGET USERS: Low to Median Income singles, couples, students, parent and child. 
COMMUNITY BASED DESIGN METHODOLOGY: Collaboration and donated time 
from The University of Hawai’i School of Architecture Design Innovation Group 
students and professors (community), Senator Chun-Oakland (government), Office of 
Housing Executive Director (government), Various Architects from Group 70 and 
Architects Hawai’i (profession). 
PREMISE:  
ʻOpihi in nature is a small but formidable sea creature that clings to the surface of rocks. 
It resists the pounding of waves, abuse of sand and sea filigree, and heat of the harsh sun 
to remain in place.  Nature has created the perfect compact sea animal and has left 
nothing to waste.  In a similar spirit, ʻOpihi, in affordable housing terms, is a Microunit 
prototype that is also robust in nature despite its relatively small appearance.  
 
PROCESS:  
A: PROJECT DESCRIPTION 
This is an affordable housing prototype project that is funded by a legislative bill under 
Senator Chun-Oakland to provide funds for construction of a full scale microhousing 
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model.  A student led effort of the Design Innovation Group from The University of 
Hawai’i School of Architecture, the prototype model is intended to be on display on state 
lands for the public to experience how smaller dwelling can be comfortable and 
affordable.  The target user group is the 30% to 50% AMI range. 
 
B: CREATION OF THE DESIGN TEAM: 
A perfect example of community-based design, this project was a result of collaboration 
between politicians, students, and professionals, all coming together with a common goal. 
The players involved, who all volunteered their time, included a group of students, two 
professors, a senator who worked aggressively to get the project funded through a 
legislative bill, and architects who have interest in microhousing.  The architects involved 
were from the two largest architectural firms in Hawai’i, which is a testament to the 
collaborative nature of such a project.  This was an opportunity to give something back to 
the community, with many ways to assist in the design, construction, and management.  
At the peak of the design there were fifteen to twenty people involved in the project in 
different capacities. 
 
The combination of people involved was critical in pushing the project forward; there 
was political backing, architectural design, and construction cost estimating.  
Additionally, there was community feedback from police, social workers, and the general 
public.  This primary trio of groups involved was the key to the project’s success; each 
group had their own connections and knowledge that furthered the project. 
 
PRODUCT:  
A: KEY DESIGN DRIVERS 
There are a few notable architectural elements.  The primary structure is on a hexagon 
base system; this is done so that as units are clustered, a honeycomb pattern forms and an 
increased rigidity is achieved as units are multiplied.   Bi-fold doors on either side allow 
for natural ventilation and allow the small, 135-sq ft space to feel more open.  The unit is 
small and light enough to be easily moved and anchored temporarily or permanently. 
 
B: DESIGN PROPOSAL: 
Application of the design drivers 
List of drawings 
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ANALYSIS OF DESIGN TEAM:  
The project was started by opening a communication line between politicians and the 
architectural community.  The idea of creating a prototype came from a suggestion by a 
government employee that was in a position to allocate funds for such a project.  It was 
deemed valuable to the community to show a physical idea of affordable housing, as well 
as to display the ideas of the politicians, students, and professionals involved. 
 
The contributions of each group of individuals involved went beyond the narrow scope of 
their professional title.  While the architects focused on the architecture and the political 
leaders focused on policies and allocating funds, collaboration resulted in overlapping 
roles and ideas that were not restricted to each individual position.  Politicians and 
community members began to engage further with the architecture, coming up with 
architectural suggestions that were helpful. 
 
The functionality of the ‘Opihi design team was as a collaborative spirit, driven by the 
idea of producing something for the community.  The interchange between the students, 
the professionals, the community, and the politicians developed a synergistic working 
relationship that allowed for the project to flourish.  There was an overwhelming desire 
for each group to participate with one another as the students were excited to present to 
the community and the community responded positively to their efforts.  The 
collaborative spirit maintained the individual’s interest in the project; there was an 
infectious excitement among the groups.  There was a common shared focus on 
benefitting the community; this resulted in unification between individuals and ultimately 
a richer, more valuable end result.   
 
The unique aspect of how this group functioned was that each individual as well as the 
larger group entities all assumed a mutable role between designers, project managers, and 
community liaisons; as a role became vacant, that gap would be instantly filled.  The 
sense of trust within the project team was evident as areas of expertise and project roles 
became interchangeable. 
 
One issue that had to be confronted was the lack of a consistent construction contractor 
expert available; this issue became apparent due to limited professional building 
experience within the group.  There was an underestimated amount of effort that was 
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required to not only build such a project but to procure the materials and assemble a cost 
estimate.  A valuable realization at this stage was the understanding that the loss of any 
one key player within such a project would result in the failure to build.  Figure 36 
depicts the level of involvement among groups.  Limited involvement on the 
professionals’ part impacted the scheduling.   
 
The end result of the project is a finalized set of construction drawings, funding of 
$30,000 in place for construction costs, and a project schedule to complete the build by 
June 2015. 
 
 
Figure 36: Key Player in ‘Opihi Project.   
All groups helped advance the project; however, the lack of architectural professionals 
involved resulted in negative impacts to the schedule. 
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DESIGN	  	  PROJECT	  02:	  “LIFT”—	  BUS	  CONVERSION	  
 
BASIS OF DESIGN: Adaptive reuse of seventy-five donated city and county buses into 
mobile sleeping and sanitary facilities for people moving from living on the streets to 
transitional and affordable housing. 
PROJECT BRIEF: Converted single and split-level full-size buses into seven unit 
sleeping shelters, or two full-service showering and washroom units.  Rebranding of the 
Bus into Lift Buses with graphic shrink wrapping and green walls for vertical gardens. 
The sleeping shelter can be turned into an art rehabilitation bus.  
TARGET USERS: Homeless community, transitional singles, and families. 
COMMUNITY BASED DESIGN METHODOLOGY: Local businesses (community), 
The Honolulu Museum of Art, The University of Hawai’i School of Architecture 
students, Office of Housing Executive Director and the Mayor's office (government), 
City and County of Honolulu (government), Various architects from Group 70 and 
Omizu Architecture (profession), Swinterton Builders (profession), Local artists 
(community)  
PREMISE:  
To offered dignity and unlock opportunity for those experiencing homelessness by 
providing a safe place to sleep and bathe without being judged.  
 
PROCESS:  
A: PROJECT DESCRIPTION 
In 2014, up to seventy-five used buses became available to the city.  This project is 
modeled after the Lava Mae Project in San Francisco where city buses are being 
converted to wash facilities.  The goal is to convert the buses to accommodate for the 
homeless, providing temporary shelter.  From the city’s Housing Director, adequate 
funding was available for the approximately $60,000 per conversion.  The full-sized 
buses can accommodate for seven beds and the smaller handy buses can accommodate 
for a family of four.  Additionally, some of the larger buses can be adapted to function as 
wash facilities, with two larger three-piece bathrooms.  The buses are intended to serve 
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several communities and utilize existing public park washroom facilities for water and 
sanitary plumbing connections. 
  
B: CREATION OF THE DESIGN TEAM: 
The cityʻs Director of Housing, who also assembled the Design Team, initiated the 
project.  The team was completely volunteer-based, consisting of professionals, a 
contractor, and students.  This collaboration brought companies together that typically 
would not partner together; architectural firms collaborated, as well as an artist and 
printing company.  Within the team, there were political connections, and the leadership 
role was transient while remaining proactive. 
 
PRODUCT:  
A: KEY DESIGN DRIVERS 
The notable elements are fold-up (Murphy) beds, a raised panel flooring system to 
provide for space for electrical and plumbing as well as storage, which also creates a new 
flat surface opposed to removing and replacing the old existing flooring.  Also included is 
a roof vent system and a simple privacy curtain.  The team worked collaboratively and 
was able to show value in the product. 
 
B: DESIGN PROPOSAL: 
Application of the design drivers 
List of drawings 
 
ANALYSIS OF DESIGN TEAM:  
The project began due to a community political leader approaching design professionals 
that were interested in doing community oriented work.  Since there was a significant 
amount of work, other professionals were asked to join in to collaborate.  As additional 
professional knowledge was required, different professionals were asked to assist. 
 
Since different professionals were required, this meant careful project management was 
needed so as to maximize on volunteer time.  There were architects involved, contractors, 
and city employees.  While each individual had a role, needed work was spread thin 
throughout the group and required transient involvement, particularly in the position of 
project management. 
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Design was done collaboratively, while the renderings and construction drawings were 
done individually.  This worked very well as all players involved participated in the 
design and therefore felt a sense of ownership and pride in their work.  The partnering of 
firms that do not normally collaborate together resulted in the production of  
high-quality designs; a great deal of effort was invested.  Although the individuals were 
driven by the idea of producing a design for the community, there was also a drive to 
produce quality records that could become an opportunity for future businesses. 
 
The critical interactive players in this group were a government representative, 
professional architect, and contractor, and each worked collaboratively to produce the 
end product.  The elimination of any of these players would have resulted in the project 
dissolving.  There was a varying degree of involvement (Figure 37) from each of the 
group members; although each was present enough to allow the project to continue, there 
was a noticeable void when any one player needed to make a smaller contribution. 
 
The end result of this collaboration is an action plan to convert two buses in 2015 to 
temporary sleeping units.  There is a set of completed construction drawings and final 
renderings in order to advance this project politically and physically. 
 
 
Figure 37: Key Player in "Lift" Project.   
Lacking community, in this case contractor involvement, resulted in issues with pushing 
the project forward. 
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DESIGN	  PROJECT	  03:	  Cooke	  Street	  Microhousing	  
 
BASIS OF DESIGN: New Build Affordable-Housing Apartment Building on Cooke 
Street with communal roof gardens and terraces.  
PROJECT BRIEF: 90 units at 310-sq ft per unit, traditional steel frame and poured 
concrete construction, community and housing office spaces at the ground level. 
TARGET USERS: Couples and singles, parent and child, students, elderly. 
COMMUNITY BASED DESIGN METHODOLOGY: HCDA (government), Hewit 
Contractors (community), Group 70 architects (community), Local artists (community) 
PREMISE:  
Initiated by The Hawai’i Community Development Authority (HCDA), the project was a 
response to a recognized need for lower-cost housing options that allows people with 
low- to moderate-income and limited-housing needs to live in a desirable mixed-use 
neighborhood with access to transit. 
 
PROCESS:  
A: PROJECT DESCRIPTION 
Kakaʻako will undergo huge changes in the coming years.  Since a majority of that 
development is currently targeting a wealthy foreign market, there is pressure on the 
development of affordable housing.  
 
B: CREATION OF THE DESIGN TEAM 
HCDA came out with a request for proposals in late 2014 in order to build approximately 
60 to 80 microhousing units on a 10,000-square foot lot on the Mauka side of Kakaʻako 
on Cooke Street.  The RFP requires the entrance of a team that consists of a developer 
and an architect.  Part of the RFP requirements are that individual teams are responsible 
for raising the capital for that area.  This requires the developer to know exactly where 
funding might come from.  Developers who are experts in acquiring financing are 
imperative to have on the team.   
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Although this was a more traditional project, it ultimately turned into a community-based 
design project. There was a great deal of volunteer time spent among the developer, 
architects, and contractor.  There was an obvious synergy between those involved; while 
this is difficult to gauge, there is unquestionably an eventual benefit of synergistic 
relationships on a team. 
 
PRODUCT:  
A: KEY DESIGN DRIVERS 
Creation of a small, practical spaces. 
 
B: DESIGN PROPOSAL 
Application of the design drivers    
List of drawings 
 
ANALYSIS OF DESIGN TEAM: 
This project took shape from the need in Kaka’ako to offer affordable housing.  The 
Hawai’i Community Development Authority made a 10,000 square foot lot available for 
an affordable housing development team to assume the property under a long-term land 
lease.  HCDA issued a request for proposals for affordable microhousing apartments to 
be built within stringent design criteria.  This community-based Design Team was 
initially put together to respond to this project.  This is very similar to the way a 
traditional development project is formed as in both there is a request for proposals from 
an owner that may or may not work collaboratively with the team. 
 
Initially, this project would not have been deemed a "community-based design" 
project.  The community spirit began when the non-profit developer, several architects, a 
contractor, and an artist all came together and realized the potential community benefits 
of such a project.  All had a realization that economic payment was not necessary since 
the opportunity to be involved in giving something back to the community was ample 
reward.  There were a number of people involved but this project was treated as a "filler" 
project, resulting in efforts that were thinly spread across the project.  Similar to the other 
two projects, individuals worked collaboratively and stretched beyond their roles to fill 
any voids in the project. 
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Each member in the group participated in the design process, including the non-profit 
developer and the contractors.  The community-based spirit was further enhanced by 
incorporating a native Hawaiian artist into the group. 
 
The key element in bringing this group of people together was a focus on the individual 
users, on the community, and on cultural ties; this became evident in the final product 
that was developed.  This resulted in a more developed design that had added value for 
the community and the end-users while maintaining a balanced budget. 
 
The interaction among the players involved was flawed due to the lack of connection 
between the community-based design group and the HCDA.  Their role of strictly making 
the land available was imperative; however, the lack of collaboration was 
overcompensated for by strategizing how to win HCDA's approval.  Although all the key 
groups were in place, the level of involvement differed for each. (Figure 38)  This 
detracted from the efforts and creativity of all and kept these efforts from being fully 
realized. 
 
At the time of writing, the teams’ efforts had been presented to HCDA and the physical 
design was not especially liked.  Due to the spirit of the Design Team and their depth of 
expertise, the team was asked to resubmit a different design more in line with what 
HCDA would like to see. 
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Figure 38: Key Player in Cooke Street Project.  
Minimal interaction with government agency yielded negative results. 
 
In interest of this doctoral study, real projects were used as testing grounds for affordable 
housing projects intended on later coming to fruition.  With the understanding that no two 
projects are alike, a look at three different projects revealed similar project team 
requirements.  A closer look at these three projects shows that there are common traits 
among them from which we can deduce ideas about: 1) the building of a community-
based Design Team; 2) the roles and responsibilities within the team; and 3) the end 
results of using this type of community-based design project delivery. 
 
Understanding that individuals will be involved for more than one reason is necessary. 
Most people will be involved to be a part of giving back to the community; however, 
there are additional advantages that the project can provide to individuals, and 
understanding and fully disseminating this component is critical in recruiting the team.  
The criteria for selecting individuals are largely based on establishing a common set of 
values, selfless in nature and community-driven.  Each project has the ability to offer a 
benefit to individuals for their contribution.  
 
From being involved in such projects individuals can benefit from: 
• Making new community connections on a political or business level. 
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• Gaining experience in a different type of work that one would typically not be 
exposed to. 
• Exposure benefits, such as crediting within projects, i.e. advertisement. 
• The "feel-good" personal satisfaction of being involved. 
 
These are secondary benefits that individuals can gain and these should be made clear to 
those that are being asked to participate. 
 
Proposed	  –	  Design	  of	  Collaborative	  Team 
 
The three projects analyzed have common traits throughout that are critical to the success 
of community-based design.  They all encompassed a great collaborative spirit across a 
diverse group of individuals that were not only knowledgeable in their fields but 
passionate about working to improve the community.  The key ingredient to each of the 
projects was grouping government official (s), individual or group, with professionals 
while utilizing the gifts of other select members of the community. 
 
• The professionals: architects, engineers, and planners. This is a group with a 
broad base of experience, all experts in their specific fields. 
• The government official(s), individual or group: a necessary political component 
to the team as this individual or group provides the connection to others members 
of the community and political leaders.  This role brings with it the knowledge of 
government policies, and can be the source of funding. 
• Community refers to a wide range of critical roles: individuals that fill critical 
roles in community-based design.  These may include contractors, artists, 
individual professionals, and local non-profit organizations. 
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Figure 39: Participants in Traditional Project Organization 
 
 
Figure 40: Critical Participants and Transient Roles in Community Based Design 
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Result	  of	  Community-­‐Based	  Design 
How are affordable housing projects unique from other projects?  There is a need to build 
cheaper housing and is a need to consider the users, but in Hawai’i there is also a need to 
add value through cultural and community cohesion.  This reinforces the need to utilize 
the community-based design approach to building affordable housing.  The benefits of 
such projects are consistent with what typical housing projects lack; the collaborative 
nature of community-based design can reach beyond the design and into the project itself. 
 
Community-based design projects find an advantage by working collaboratively with 
government agencies, therefore increasing the likelihood of the project being built.  Also, 
such an approach can result in a cheaper product due to donated time by professionals, 
reduced material costs, and non-union labor.  The largest added benefit is a more well 
thought out, thorough project that is more valuable to the community.   
 
 
It is far more successful when the collective team is driven by priorities other than pure 
profit.  The spirit of the project, especially when based in some sense of improving the 
human condition, becomes an effective driver of the design's delivery. 
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CHAPTER	  5	  
Design	  Drivers	  
This Chapter demonstrates the creation of a community based design affordable housing 
product that is directly derived from the design drivers explored in the previous chapters.  
This design is based on analysis applied at a broad range of scales.  At the largest scale, 
an urban analysis is done in order to find the most ideal site.  On the smaller scales is the 
building massing, the layout of the floorplan, and the smaller architecture features that 
allow the interior space planning to be most efficient.   
 
Before considering the design process, a holistic look at the design drivers gained in the 
previous chapters is necessary.  Typical affordable housing design criteria is limited to 
relatively fewer design goals, primarily to keep costs as low as possible.  The design 
criteria in this study places far more importance on the quality of the space created and 
the holistic experience presented to the user. When designing predominanty on cost-
efficiency, much of the human related architectural elements are lost, resulting in a 
number of negative traits that are difficult to measure due to their qualitative nature. 
 
From the previous chapters, common design drivers incorporated into many types of 
affordable housing buildings are: 
• Incorporation of natural light, this allows users to capitalize on a better quality of 
light while reducing electrical consumption; the benefits of this design driver are 
environmental as well as qualitative. 
• Use of natural ventilation, this is especially critical in Hawai’i since air 
conditioning units use huge amounts of electricity and the air quality is also 
improved in naturally ventilated spaces.  Also, avoiding the use of air-
conditioning saves on initial cost, operational cost, the minimization of sound, 
and the reduction or elimination of unsightly air-conditioning units. 
• Consideration of end users, in affordable housing, this is done by starting with 
considering the bare minimum requirements individuals need, often disregarding 
quality of space.  
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• Counter-NIMBY, must be handled initially, before the design of the project, in 
order to gain community favor of the project.  This can be done by careful use of 
color, choice of material, and architectural features that are appropriate in that 
area. 
• Use of common space, is typically considered on a quantitative basis, not a 
qualitative basis, and can be improved by careful space planning consideration 
that are intimately tied to user-needs.  
 
Proposed	  Atypical	  Design	  Drivers	  
After analysis of the previous chapters and the creation of new criteria for design, unique 
design drivers, not traditionally considered predominant in affordable housing design, 
were extracted.  See appendix E for application of these design drivers.  
 
Proposed design drivers are:  
• Overlapping of Shared or Common Space, to be provided on different scales.  
Smaller common spaces to encourage more intimate interaction with neighbors 
and larger areas to provide an opportunity for a larger group to gather. 
• The Chameleon Effect, this pertains to programmatic space being able to shift 
and accommodate for different and changing user needs. This can be done with 
moveable wall panels or multi-purpose furniture that can change function, such 
as a murphy bed. 
• Adaptability to Site Conditions, finding a design that works on different sites, 
one that can be mass-produced to bring down the building cost, helps produce 
more affordable housing units. 
• Creating a sense of "Home", this relies heavily on the qualitative aspects of the 
architecture.  Elements such as materials chosen, use of an ideal color, and 
decorative elements all contribute to an improved space. 
• Individualized User-driven Design, this is the idea that the users’ needs come 
first, offering architectural strategies that respond to individual’s lives such as 
bike storage, herb garden growing areas, the ability to entertain guests, and 
flexibility of spaces.  
• Use of Memories, Stories, this is the idea that there is a cultural tie or a tie to 
place that resonates within the building.  Users occupying this space are able to 
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identify and see value in the connection of their dwelling with the obvious 
cultural tie to place.  
• Introduction of Mid-terior Spaces, this places importance on the transitional 
quality of indoor to outdoor spaces that can enhance the spacious quality and 
flexibility of smaller living units.  
• Neighborhood Connectivity, provides visual site-lines to the street encouraging 
an emotional connection to the community.    
 
Components	  of	  Proposed	  Design	  Approach	  
  
Figure 41: Outline of Design Approach 
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Design	  Team	  	  
 
As stated in chapter 4, the selection of key individuals is the most important part of the process as 
there is the necessity for a collaborative knowledgeable group to come together.  From the 
interviews conducted as part of this study, the majority of the interviewees were in favor of 
participating in a community-based design group. However, there was an overwhelming lack of 
understanding of how to begin.  Among those that were interested in participating were a high-
level politician, and number of architects, and a cost and construction expert. This shows that there 
is plenty of collective community spirit that can be called upon. The recognition and process of 
bringing these individuals together is the missing link and one of the goals of this study. 
 
Site	  Selection 
 
As part of this study an analysis of 22 different sites in Honolulu that are potential affordable 
housing locations. The study has been done with consideration of the "Housing Oahu: Island Wide 
Housing Strategy", see Below, as well as the Honolulu Area Rapid Transit plan. The criteria for 
selecting the sites were, proximity to the proposed future transit rail line in order to decrease the 
need for car ownership and related transportation costs, and proximity to existing infrastructure 
such as healthcare and shopping facilities and the site being unused or under utilized in an urban 
area.   
Figure 42 shows an image of the areas in Honolulu that were assessed as potential sites. These 
areas were broken down by the following criteria: 
1. areas within existing infrastructure 
2. coastal industrial areas 
3. urban infill areas 
4. miscellaneous areas 
The proposed Honolulu Area Rapid Transit (HART) plan line is shown, as well as existing 
services that are critical for an affordable housing development. 
 
This study (Figure 42) has been presented to a number of politicians at the state level and to the 
general public. One of the sites has been identified by a small group of community leaders and 
state employees to be particularly appropriate for an affordable housing project.  The site is close 
to neighborhood amenities and sits between two future rail stations.  The site is also state owned 
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and is in a designated low income area. For this reason, this site will be used to display a 
hypothetical affordable housing project. Figure 43 shows the lot locations with dimensions of 120ʻ 
wide and 160ʻ deep , which were used in the final design proposal in this chapter. 
 
Honolulu Strategic Action Plan: Major Initiatives  
 
1. Increase Workforce Housing Inventory  
• Adopt new Islandwide Affordable Housing Requirements to require longer affordability period at 
lower income levels in more projects.  
• Increase affordable housing production and adopt benchmarks.    
2. Increase Low-Income and Homeless Housing Options  
• Acquire, develop, rehabilitate, and lease Housing First units.  
• Leverage existing HUD funding to implement projects and to better coordinate and target 
homeless services.    
3. Invest in Better Neighborhoods  
• Develop affordable and workforce housing in mixed‐use, mixed‐income catalytic TOD projects, 
using public‐private partnerships.   
• Adopt a housing finance toolkit with incentives to stimulate private investment.    
• Rehabilitate existing housing and invest in neighborhood infrastructure.  
4. Update Policies and Regulations to Promote Housing Production  
• Adopt Neighborhood TOD Plans and update ordinances, zoning and parking requirements to 
make it easier to build mixed‐use projects near rail stations. 
• Expand zoning for multi‐family, ohana and accessory dwelling units (ADUs) for affordable rental 
housing. 
• Revise housing construction standards and building codes.  
5. Coordinate Implementation and Measure Progress  
• Establish a strategic development office to fast‐track implementation.  
• Track production and inventory of affordable housing.56    
 
 
 
                                                      
56 "Housing Oahu: Islandwide Housing Strategy." edited by City and County of Honolulu, 2: 2014, 2014. 
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Figure 42: Study of Potential Affordable Housing Sites in central Honolulu.  
Proximity to Future HART stations (shown in red) is critical.   
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Figure 43: Site Selection.   
Most probable site to build based on government feedback.  Walking distance to Chinatown and 
Iwilei HART Stations. 
Modular	  unit	  
From Chapter 3, there is an understanding of the many benefits that come from designing 
with shipping containers such as cost saving, ease of site construction, and adaptability. 
For this design, the base modular unit of a shipping container is used to capitalize on 
these benefits. In addition, the design also strives to offer a larger degree of flexibility 
and an improved quality of space and flexibility. The geometrical configuration of the 
module directly influences the building’s construction potential, the shape of chosen 
spaces, and how the common spaces fit together.  With cost in mind, it is imperative to 
create a simple shape for the purpose of mass producing components and minimizing 
specialty parts.  The factor that initially drove the creation of the base module shape, the 
“L” configuration, was the balance between cost, aesthetics, and quality of space.  Since 
one of the primary design drivers is the creation of common and shared overlapping 
space, one must consider the potential for these spaces to interplay in a variety of 
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potential building configurations.  The following diagrams show how this can be 
accomplished using different of geometrical approaches: 
 
Figure 44: Communal Shared Space.  
Creating communal shared space can be done with any shape of repetitive modular unit with the 
goal to encourage community interaction.   
 
In selecting the appropriate modular unit, consideration must also be made to the equal 
need for both communal space and private space.  Maximizing on the outdoor usable 
space is critical in order to reduce square footage costs as well as to provide naturally 
ventilated private or shared spaces.  The intermediate space between internally closed 
spaces and open outdoor space will be referred to as ʻmid-teriorʻ spaces (see Figure 45). 
It can be screened off and used as part of overall living area with the goal of perceptually 
increasing the size and flexibility of smaller living units. 
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Figure 45: Configurations of a 16x8ʻ Module 
 
The different shapes shown above are the “I” , “L”, “Z” and “Box” all of which are 256 
ft.².  Using construction components in 8ʻ segments helps to reduce construction cost and 
material waste while providing a small but adequate room width.  For this design 
proposal the L-shaped unit was chosen to show potential floor plan layouts. See Unit 
Floor plan  in Appendix E.  The use of adaptable furniture such as Murphy beds or fold-
down tables allows for maximum flexibility within the floor plan. The “L” shape create a 
natural mid-terior area that increases the flexibility options within the unit. The L-shape 
is especially appropriate for clustering units since there is a possibility to cluster or 
interlock and create additional interstitial space. Any of these shapes can function in a 
cluster or as a stand alone unit. Appendix E shows different clustering as well as a 
standalone unit. 
 
Frame	  and	  Components	  
 
For the purpose of most urban scenarios, there is a need for vertical stacking.  Vertical 
stacking can be done such that individual units can be shifted or removed to provide a 
common space and a connection to the neighborhood. The ability for a frame to lock 
together at different points, will increase the possible clustering configurations.  The steel 
fame is equipped with flanges to be used as connection points within the frame, 
eliminating the need for the modules to be connected together in alignment.  The 
clustering of modules horizontally and vertically can be staggered and shifted such that 
lanai spaces and interior open spaces can be created. 
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Figure 46: Kit-of-Parts Construction 
 
The use of a super-frame and unitized system allows for factory built items to be easily 
assembled on site.  This results in significant cost savings, avoiding union labor rates and, 
finally, ending up with a factory built quality kit-of-parts.  Appendix E shows the basic 
steel modular frame that is the overall structure of the units.  In order to meet current fire 
codes, intumescent paint would be required to cover the exposed steel frame.  
Floor	  Layouts	  
Clustering the modular units can be done in such a way that efficiency is maintained 
while a common space is provided in order to enhance the community 
connectivity.  Staggering the unit provides additional intermediate space that can be used 
as common or private space. For this design proposal a medium density layout is used,  
see Figures 47 and 48.  Additional two examples are provided in Appendix E show two 
different layouts, one that can be utilized in a higher density stacking scenario and the 
second for a village-like layout where there is only horizontal clustering. Each of the 
layouts provides common space within the circulation that encourages community 
interaction. Connection to the exterior within the clustering is maintained for visual 
connection, light and ventilation.  Structural floor panels are used to fill in void spaces 
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between units.  The vertical stacking is done is a way that minimizes the use of structural 
floor panels, such as staggering the units vertically so that upper level units can function 
as a ceiling for the void space below.   
 
Figure 47: High Density Mid-Rise Floor Plan.   
Ample communal space is provided within primary circulation path. 
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Building	  Layout	  and	  Design	  	  
 
Figure 48: Stacking of Modulary Unit.   
The void spaces between units provide an opportunity to better use natural daylight and ventilation 
into areas that can be useful programmatic spaces.    
 
The building layout consists of a variety of individual unit shapes that interlock or stand 
alone. Laying out the units such that there are gaps between them allows for larger "free" 
spaces that can be used for common space or private mid-terior spaces.  As the building 
is stacked it is advantageous to offset the upper floor with the lower floor units thereby 
creating a roof over the lower level gaps. Figure 48: Stacking of Modulary Unit.shows a 
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'wedding cake' type of stacking, each successive floor uses the lower floor for lanai 
space. In addition, each of the units have combination of covered and uncovered lanai 
spaces, and there is ample common space along each floors for easy and ample 
circulation corridors to be located.  The overall width and depth of the building fits within 
the lot setbacks and there is open space in the rear yard for a small area for parking, 
bicycle storage and additional community garden space. 
 
In this layout, there are three different individual units,  “I” , “L”, and “Box” shapes. All 
three units are a total of 256 ft.².  The breaking down of the shapes can easily happen 
with changing of wall panels to suit changing needs. This allows for maximum flexibility 
for individuals that are seeking to change the size of their accommodations. Alternatively, 
this approach could be linked to financial constraints where rentals can be based on a 
cost  per square foot. The ability to individualize a unit also adds to one's connection to 
their dwelling, creating a personalized sense of "home". 
 
 
 
 
Figure 49: Proposed Building Unit Layout 
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Synopsis/Further	  Research	  
	  
This study begins with an analysis of the affordable housing stock on Oahu and the 
overall lack of affordability in Hawai'i. The questions: Who are the users? and What are 
their needs?, Are analyzed in Chapters 2 and 3.  Approximate price points are determined 
for the creation of affordable housing utilizing a modular construction method to realize 
cost savings.  A comprehensive analysis on the demographic shifts in society is 
undertaken, that indicates an overall change in the values in the next generation of users. 
Determining the basic needs of the users is then combined with an analysis of how these 
needs fit into the larger community and long-term benefits of both the community and 
users. 
 
Omitted from this study is the element of cultural resonance as it relates to community 
cohesion. Determining architectural elements that can best encourage community 
cohesion while being equally respectful of the cultural and historical importance of the 
site and design influences would be a valuable future addition to the information 
presented.  A detailed analysis of materials used for modular construction in Hawaiʻi, 
including sourcing of materials and the carbon footprint associated with the various 
options, would further the applicability of the study as well.  
 
This study seeks to define the path to creating affordable housing on Oahu that 
encourages community cohesion and is created through a community-based design 
process. First, the community-based design group is established through selection of 
professionals in the community. The individuals and organizations throughout the 
community are a vast resource, this study provides a path to link the necessary bodies of 
knowledge to collectively advance affordable housing projects. Second, establishing the 
architectural product guidelines that this the community-based design group can use in its 
design. These guidelines provide a argument to utilizing certain construction methods and 
floor plan layouts that place a greater value on the qualitative needs of the users. 
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The need for an evolution of the traditional affordable housing design model on Oahu, 
based heavily on unit efficiency and economics, is urgent. The model that this study puts 
forth is based predominantly on user-driven, modular-based, and (most critically) unique 
collective professional and community partnership arrangement driven design processes. 
Under this umbrella, a new balance can be found between large scale urban growth goals, 
housing economics, immediate community concerns, and the qualitative needs of the 
future occupants.  The three design projects undertaken during the duration of this study 
demonstrate that community based design groups, comprised of appropriate combinations 
of experienced professionals and community interest advocates, are able to strike this 
appropriate balance and advance such critical and necessary efforts on Oahu.  
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Appendix	  A	  	  
Interview	  Participants	  
A background summary of each participant is provided that provides in detail their 
individual demographic and experience profile, as well as relationship to the study.  Each 
participant was given a number and initials to maintain confidentiality. 
Participant 01 – Architect. 
FO is in his late 60s, holds several degrees in architecture and planning, and is well traveled 
and versed in affordable housing.  He has been the president of a major architecture firm in 
Hawai’i and focuses his work on community improvement. 
 
Participant 02 – Architect. 
CH is in his late 30s and has practiced in Hawai’i for fifteen years.  Having done his own 
studies on affordable housing, he proved to be an excellent resource. 
 
Participant 03 – Architect. 
TY is in his late 60s and has practiced architecture all over the world in four different 
languages.  He is a hybrid architect and business graduate and has done previous studies on 
affordable housing and aging in place. 
 
Participant 04 – Architect. 
BB is in his late 50s and is a past president of a major architecture firm in Hawai’i.  He 
actively participates in community efforts including affordable housing design projects. 
 
Participant 05 – Architect. 
RS is in his late 30s and has a great deal of experience in building in Hawai’i affordably. 
He has also participated in community-based designs. 
 
Participant 06 – Sociologist. 
JJ is a professor of sociology and has a clear understanding of neighborhood and 
sociological trends that affect housing. 
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Participant 07 – State Senator 
SS is in her mid-50s and has been in politics her entire career.  She is a state senator and 
directs a great deal of effort toward community-based design. 
 
Participant 08 – Government employee. 
BB is in his mid-30s and has a well-rounded background of public service as well as an 
education in architecture.   He is very knowledgeable in government and community efforts 
to increase affordable housing. 
 
Participant 09 – Government employee. 
JH is in his early 30s and works with the Mayor’s Office.  He is very knowledgeable on 
affordable housing efforts. 
 
Participant 10 – Non-profit Organization Leader. 
VV has run a major non-profit organization in Hawai’i for several years and due to his 
efforts, advancements in affordable housing have taken place. 
 
Participant 11 – Non-profit Organization Leader. 
JJ is part of a non-profit organization in Hawai’i and has been a voice for affordable 
housing advocacy. 
 
Participant 12 – Affordable Housing Developer. 
DD is in his late 40s and is president of a well-known affordable housing development and 
management company in Hawai’i.  He has a clear understanding of the finances involved 
and the available funds for affordable housing. 
 
Participant 13 – Hawaiian Cultural Designer. 
KC is a designer in his early 50s who focuses on incorporation of Hawaiian culture into 
artwork. 
 
Participant 14 – Social Worker. 
ME is in her early 30s and works in a social service center for individuals with mental and 
drug abuse issues.  She is a community advocate to providing affordable housing combined 
with social services. 
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University of Hawaii  
Consent to Participate in Research Project: Affordable Housing Hawaiʻi 
 
My name is Russell Wozniak. I am a graduate student at the University of Hawaii at 
Manoa School of Architecture.  The focus of my studies is Affordable Housing in 
Hawaiʻi and as part of that I am conducting a research study in order to collect 
information. The purpose of my project is to compile affordable housing ideas that can be 
implemented to add housing inventory to Hawaiʻi.  I am asking you to participate 
because your experience in the community and knowledge of affordable housing.  
Benefits and Risks: There will be no direct benefit to you for participating in this 
interview. The results of this project may help improve the career development of me 
other students involved and may enhance the connection between the School of 
Architecture and community member like you. I believe there is little risk to you in 
participating in this research project. If you are uncomfortable answering any of the 
questions, feel free to skip the question, you may also stop the interview and/or withdraw 
from the project altogether.   
 
Activities: In this session you will be asked your opinion on affordable housing relating 
to architectural components, constructability and community acceptability.  Your 
comments will be recorded through my note taking.    
 
Privacy and Confidentiality: I will keep all information in a safe place. Only my 
University of Hawaii advisor and I will have access to the information. Other agencies 
that have legal permission have the right to review research records. The University of 
Hawaii Human Studies Program has the right to review research records for this study. 
When I report the results of my research project, I will not use your name. I will not use 
any other personal identifying information that can identify you. I will use pseudonyms 
(fake names) and report my findings in a way that protects your privacy and 
confidentiality to the extent allowed by law.   
 
Voluntary Participation: Your participation in this project is completely voluntary.  You 
may stop participating at any time. If you stop being in the study, there will be no penalty 
or loss to you.  
 
Questions: If you have any questions about this study, please call or email me at (808) 
276-2588, rwoz@hawaii.edu. You may also contact my adviser, Dr. David Rockwood, at 
rockwood@hawaii.edu. If you have questions about your rights as a research participant, 
you may contact the UH Human Studies Program at 808.956.5007 or uhirb@hawaii.edu.  
 
If you agree to participate in this project, please sign and date this signature page and 
return it to me: 
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Please keep the section above for your records. 
 
     
Signature(s) for Consent: 
 
I give permission to join the research project entitled, Affordable Housing Hawaii 
 
Please initial next to either “Yes” or “No” to the following: 
_____ Yes _____ No   I consent to be audio-recorded for the interview portion of 
this      research. 
_____ Yes _____ No I give permission to allow the investigator to use my real 
name to      be used for the publication of this research 
 
 
Name of Participant (Print):  
 
 
___________________________________________________ 
 
 
Participant’s Signature: _____________________________________________ 
 
 
Signature of the Person Obtaining Consent:   
 
 
___________________________________ 
 
 
Date: ____________________________ 
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!
University of Hawaii at Manoa School of Architecture!!
Affordable Housing Hawaii!!!
Questions to Participants.!!
1) What Architectural features do you feel would help in affordable housing in Hawaiʻi?!!
2) What size per individual for a dwelling do you feel is an appropriate balance between cost and comfort 
for affordable  housing in Hawaiʻi?!!
3) What Architectural features do you feel is important in order to mitigate NIMBY (Not In My Backyard) 
issues in Hawaiʻi?!!
4) What changes do you feel could be made within the community to add affordable housing to the 
market?!!
5) What strategies (from small scale space saving to large scale master planning) do you feel could be 
implemented that would help the affordable housing issue in Hawaiʻi?!!!
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